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Machinery for the Naval Academy Prac- 
tice Cruiser ‘ Bancroft.” 





The accompanying illustrations show the 
engines, boilers and their arrangement in the 
Practice Cruiser ‘‘ Bancroft,” of which a de- 
scription and di- 
mensions of hull 
were given in our 
issue of May 5th. 
The machinery, as 
well as the hull, 


ported, of cast-iron, with a steam lap of 1) of the intermediate-pressure stems are con- | 


inch at top and 2$ inch at bottom ; exhaust | nected to a crosshead, and the high-pressure 
lap, J, at top, and 4§ inch at bottom. The and low-pressure valve stems take hold di- 
weight of this valve is balanced. | rectly of the link blocks. 

The valve stems are of forged steel 1} | The cylinders consist of casings of the best 
inches diameter for the high-pressure and | quality of cast-iron as hard as can be properly 


BRAN 





were built by 
Samuel L. Moore 
& Sons Co., Eliza- 
beth, N. 4 I 

The engines are 
of the vertical, 
inverted cylinder, 
direct-acting, 
triple-expansion 
type; high-press- 
ure cylinders, 134 
inches ; intermedi- 
ate-pressure — cyl- 
inders, 21 inches; 








and low-pressure 
cylinders, 31 inch- 
es in diameter; the 
stroke of all the 
pistons is 20 inch- 
es. As will be 
seen in Fig. 6, 
the high-pressure 
cylinder of each 
engine is placed 
forward. Each 
high-pressure cyl- 





inder has one pis- 
ton valve, each 
intermediate cyl- 
inder has two 
piston valves, and 
one slide valve is 
used for each low- 
pressure cylinder; 
ull are worked 
by Stephenson 
link motion, with 
double-bar links. 
The piston valves, 
valve liners, and 
Valve gear are 
made interchange- 
ible 

\ll the piston 
Valves are made in 
two parts, of cast- 


i? 


Iron, as hard as 
- can be properly 
worked, of a gen- 
eral thickness of 3 

Each = of 

rts consists 
Of a hollow piston 
6 inches diameter, 
hd fit the valve 
liners accurately 
without packing 
rings. The two 
parts of each valve 
re separated 
When in place on 


their valve stems by a cast-steel distance 
piece, which is of such a length as to make 
the steam lap on top 1 inch, at bottom 24 
inch ; exhaust lap, top minus 4 inch, bottom 
inch. 














The low-pressure slide valve is double- 
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intermediate cylinders at the stuffing boxes, | worked, with working linings for all the pis 


and reduced to 1 inch diameter where they ton valves, and include the valve chests, 


| 





The cylinder covers are of cast-steel, and 
cast with single wall § inch thick and well 
stiffened by ribs 8 inch thick on high press- 
ure, inch thick on the intermediate pressure, 
and § inch thick on the low-pressure covers. 
The cover of the high-pressure cylinder is 
secured to the cyl- 
inder casing by 
twelve j-inch steel 
studs, the inter- 
mediate cover by 
sixteen {-inch steel 
studs, and the low- 
pressure cover by 
twenty §-inch steel 
studs, 

Each cylinder is 
supported by three 
wrought-steel col- 
umns, except the 
low-pressure cyl- 
inders, which have 
four each, 

Each bed-plate 
consists of three 


steel castings, 
flanged and bolted 
together. The 


bed-plates are 
secured to engine 
seatings by ?-inch 
bolts through the 
lower flange. 
They are faced for 
the crank-shaft 
brasses and caps, 
and for the flanges 
of the supporting 
columns. Each 
jaw is fitted with 
an adjustable com- 
position chock for 
the vertical align- 
ment of the shaft. 

The bottom 
brass for each 
crank-shaft  bear- 
ing is cylindrical, 
lined with approv- 
ed white metal, 
The caps are of 
composition, lined 
with approved 
white metal, and 
fitted with ample 
oil channels, Each 
cap has an oval 
hand-hole for the 
purpose of feeling 
the journal. Each 
of these hand holes 
has a cover, with 
handle ; the lower 
part of the cover 
is formed into a 
perforated tallow 
box, reaching to 
within 4 inch of 
the journal. The 
cap bolts are of 
forged steel 18 
inches in diameter. 
The caps and 
brasses are tapped, and fitted with eye-bolts 
for handling. The brasses are separated by 


pass through the valves; the low-pressure steam ports and passages, the lower heads channeled brass distance pieces. 


valve stem is 13 inches diameter at the stuff-| and various brackets to which the cylinder 


ing box, and reduced to 12 


inches where it | supports are attached. The thickness of 
passes through the valve. The lower ends’ barrel of all casings is § inch. 


Each piston has one packing-ring 1 inch 
wide, of hard cast-iron, cut obliquely and 
tongued. The thickness of the packing rings 
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is 4 inch for the high pressure, $ inch for the 
intermediate pressure, and 1 inch for the 
low-pressure piston. The packing rings are 
sprung into position. 

The piston rods are of forged steel 24 
inches diameter, excepting at ends, where 
they are 2} inches diameter over threads. 
Each one has, at its seating in the piston, a 
collar 34 inches diameter and 4% inch thick, 
well filleted and recessed in the piston, as 
shown in Fig. 1. 

The crossheads are of cast-steel. The gibs 
are prevented from moving up or down on 
the crossheads by lips, and firmly held in 
position by bolts passing through the shoes 
and tapped into the gibs; these are of com- 
position, lined with white metal. The bearing 
surface is 9 inches long and 8 inches wide. 
The connecting rods are of forged steel, and 
the caps of composition. The connecting 
rods are 40 inches long between centers, 
turned 2} inches diameter at the small end 
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bored to 8} inches diameter to fit pins. Each Each cap is secured by two bolts 1§ inches in feet 74 inches over all. All crank-sh 

of the caps is secured by two 1}-inch bolts. diameter. There are three sections of crank- | journals are 54 inches diameter. The cra: 
The crank-pin end of each connecting rod | shafts for each engine, interchangeable and_ pins are 6 inches diameter and 6 inches lon. 

is increased in thickness to 4 inches, faced on reversible. Every section has a crank of 10) All crank-webs are 74 inches wide and 4 
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MACHINERY OF THE NAVAL ACADEMY PRACTICE CRUISER ‘‘ BANCROFT.”—SEE PAGE 1. 


and 4 inches at the large end; the sides are | each side and bored 8 inches in diameter for {inches throw. The crank-shaft has a coup-|inches thick. A hole 3 inches diameter is 


faced off to a uniform thickness of 24 inches. | the brasses. The caps are 24 inches thick at | ling disk 14 inches thick and 12 inches diam- 


| 


| bored axially through each shaft and crank- 


The crosshead end of each rod is forked to | crown, each conforming to the shape of con- | eter, forged on each end. pin. The cranks are set at angles of 120 de- 


. r | . . . . rr . . . . . . s 
span the crosshead pins. The brasses are‘ necting rod end, and lined with white metal.! The length of one section of shaft is 2' grees. One radial 4-inch hole is drilled‘in 
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each crank-pin from the outside to the bore. 
The various lengths of crank-shafts are 
coupled to each other by six 1g-inch bolts. 

On the after coupling disk of the crank- 
shafts there is a worm wheel for turning the 
shait. 

All crank, thrust, and propeller shafts are 
of steel. Each length is forged solid in 


made 
one piece, and has a hole drilled axially 
through it from end to end. The thrust 


shafts are 5% inches in diameter with 2% inch 
thrust 
of 18 


holes. Each shaft has seven 
collars 14 inches thick, with spaces 
inches; the collars are 9 inches out- 
side diameter. 

Each propeller shaft is in two 
lengths. A 38-inch hole is bored in 
both sections of shaft. 

The forward section is 6 inches 


axial 





The centrifugal circulating pump for the 
main condenser is capable of discharging 
2,600 gallons of water per minute. 

The main air-pump, auxiliary circulating 
pump, fire and bilge pump, auxiliary feed 
pump, main feed pump, and water service 
pump are furnished by M. T. Davidson, 43- 
53 Keap street, Brooklyn, N. Y. The main 
air-pump, vertical direct-acting, has a steam 
cylinder 8 inches diameter, and two air- 
cylinders, each 14 inches diameter, all 12- 
inch stroke. The auxiliary circulating pump, 
horizontal, has a steam cylinder 5) inches di- 





There are 56 stay tubes and 258 ordinary 
tubes in each boiler, 6 feet 104 inches long 
between tube sheets. The tubes are made of 
steel, lap-welded and drawn, All the tubes | 
—with the exception of a few as shown in 
the illustration—are 2 inches outside di- 
ameter. 

There are combustion chambers in 
each boiler, for each furnace. The 
plates are 4 inch thick, except the tube sheet, 
which is 3 inch, and the front the 
chamber, which is 13 thick, and is welded to 
the furnace flue. 


two 
one 


sheet of 






















































| minute in pitch dark, 
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just because they were too scared to jump, 
or didn’t have time. 

‘* A man thinks mighty quick sometimes, 
but he doesn’t always have time to think of 
anybody that’s behind him. When a fel- 
low’s running across the country a mile a 
and all of a sudden a 
big headlight flashes in his face, or a pair 
of red lights show up in front, he is mighty 
apt to forget what the papers will say about 
a hero at his post. If he can move at all, 
he shuts off and throws her over and plugs 
her with one hand, working the air, just 

because it’s second nature and he 
can’t help himself. It’s what they 
call mechanical, and a man will do 
it without really knowing what he’s 
doing. Then he’ll jump if he can. 

‘Talking about these heroes, I’m 

































































































diameter, cased with composition 4 RSS one of them myself. I’ve a big 
inch thick ; it is shrunk and pinned D ». apse fl saghene __ Air reputation up north as a man who'd 
on, and is made water-tight. The ee A ft = ond haem stick to his post. It was when I 
after section is 6 inches diameter, eer: “th B ye first went to railroading. I'd been 
cased with composition 4 inch thick E | raised in my superintendent’s fami 
where it passes through the bracket | ly, and when I got old enough I 
bearing, up to and beyond tapered t Le. 3i, went to firing on the Milwaukee. 
casing, and will enter 1 inch into the ae Pee {= About three months after I got a 
propeller boss, The after end is i =e’) & regular run, I was out on a freight 
tapered to fit the bore of the propeller 4,2 © , ( + over night. We'd had a rush and 
boss, and is fitted for two feather SS —— I was pretty tired, and about 12 
keys. The hole in this section of \ | the head brakeman took the fire for 
shaft is 3 inches diameter, except in ae rae = ” a while, and I went to sleep. 
that part passing through propeller | : ‘I was sitting on the front end 
hub, where it will be tapered so as i = abner tones Races ericam Machinit of the seat, dead to the world, when 
not to reduce the thickness of metal hand hole b ai ) a couple of red lights on the tail 
around the hole. , Fig. 7. ee end of a caboose showed up. The 
The screw propellers freight ahead of us 
are made of mangan- fic : .* aaa a a had broken in two, 
ese bronze. They are a and we caught the 
7 feet in diameter; — hind end in a cut. 
each has three blades Coal The engineer shut off, 
cast to a pitch of 7 feet but he didn’t have the 
6 inches, and are ad- : time to throw her over 
justable from 6 feet 9 PE src [Water Service and plug her, and he 
inches to 8 feet 3 inch- Combined Air & Cire i ol Pump and the brakeman both 
es pitch; the helicoidal A = jumped without even 
area is 15 square feet. waking me up. 
Each blade is firmly ‘“ We hit the caboose 
bolted to the boss by pretty hard, I tell you, 
tap bolts of naval brass, but instead of break- 
secured by lock plates. ing her up or ditching 
The recesses for the the pilot went under 
bolt-heads are covered the car and raised it 
by composition plates | right up till it slid 
held by countersunk ; en half way up the boiler. 
screws and finished to The shock woke me 
form a smooth surface \ up, but I was only 
fair with the boss. . half awake then. She 
The holes in the flanges was moving along 
of blades are oblong, | emp | slowly yet, and when 
so as to allow adjust- = == aa I saw the red lights on 
ment of pitch. f «ns the caboose the first 
The main condenser, itianets Coal Coal thing that struck me 
Fig. 7, is cylindrical, 4 was that we were on 
feet internal diameter; a siding, and that the 
cast of composition, +4; ———~~_ engineer had got off, 
inch thick. It has the | leaving the engine in 
following openings: * | forward motion, and 
Two for main exhaust — ead Mater Lin 7. 4 " she had leaked or 
pipes, 9% inches diam- on % sprung her throttle 
eter; one 6 inches diam- | and gone into another 
eter for air and circula freight on the siding 
ting pump exhaust ahead of us. 
pipe, and auxiliary ma- ‘*T jumped over to 
chinery ; one for air- of 1 a = the engineer's side, 
pump suction pipe, 7 and threw her over 
inches diameter; one \— = L and plugged her hard. 
6-inch hand-hole, with It didn’t take much 
nozzle for salt feed | ] | | | | | | | J Pa to stop, and I stood 
spray and soda cock in iu American Machiniat there for a minute 
cover; one 7-inch hand- Fig. G.—Macutnery For THe Naval ACADEMY PRAcTICE CRUISER ‘ BANCROFT.”—SEE PAGE 1 commenting profanely 
hole in the air-pump on the engineer’s leav- 
suction nozzle to be used for cleaning out the; ameter; water cylinder 7 inches; stroke 8 | Sticking to Their Posts. ing her in forward motion, and yet if I had 
condenser, inches. _—_— been wide enough awake to think of jump- 


The condenser tube sheets are made of com- 
sition % inch thick, with smoothly finished 
ioles for the tubes tapped and fitted with 
rew glands for packing the tubes, The 
rlands are beaded at the outer ends, to pre- 

ut the tubes from crawling, and are slotted, 
to admit a tool for screwing up. Cotton-tape 
packing There are 1,772 
drawn brass tubes, § inch outside diameter, 
No, 20 B. W. G. in thickness. The length of 
tubes between tube sheets is 6 feet 34 inches. 
lhey are spaced 4§ inch between centers; 
the cooling surface, measured on the outside 

f tubes, is 1,823 square feet. 


i 


is used. seamless 


Fire and bilge pump, vertical direct-acting, 
steam cylinder 12 diameter; water 
cylinder 74 inches diameter; 12 inches stroke. 


inches 


ing, er cylinder 8 inches diameter; water 
cylinder 5 stroke 10 inches. 
Main feed pump, vertical direct-acting, 5x 


) inches diameter; 


for the water service. 
Steam is furnished by 

type as shown in Fig. 5. 

surface is 78 square feet, and 


two boilers of the | 

The total grate 
the total heat- 
ing surface is 2,640 square feet. 


of shell, heads and tube sheets, { 





inch, 


Auxiliary feed pump, vertical direct-act- | 


8x12 inches; and the same size pump is used | 


‘Yes, I've been pretty badly scared sev- 
eral times since I began railroading fifteen 
| years ago,” said an old freight conductor, 
| ‘and don’t really know which one was the 
worst, although, of course, I always thought 
‘the last was. We’re all of us human, and 
‘if a man tells you he doesn’t get scared 
railroading, don’t you believe him. I've 
| seen lots in the papers about heroic engi 
neers who stayed at their posts and sacri 
ficed their lives trying to save others, 
When you show 


Thickness | those chances for humanity’s sake, as they 


gay, I'll show you a hundred who stayed 


me one man who takes 


life 
have been the hero, 


ing, you bet sweet other 
fellow would and I'd 


tried to beat the engineer and brakeman out 


your some 


of the cab window.”’—Aansas City Star, 
—— me 


Appropriate for His Business. 


Merchant 
man with the 

Cominercial 
file dealer 


Who is that 
PaSprng voice t 
-That is 


smooth-shaved 


Tourist Frasse, the 


A small boat 
is said to be 


-—-7- 
built in 


England, mainly of 


aluminum, a success, 
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Wyke’s Universal Gauge and Some of Its 
Applications. 


We show with this the two sizes of the 
gauge, and some of their applications in ad- 
dition to others that we have previously 
shown. 

Fig. 13 represents the smaller size, with 
55° angle for the Whitworth screw thread, 
and 60° angle for U. 8. standard thread, 
centers, etc., and Fig. 14 the larger size with 
angles 50°, 55° and 60°. The 50° is the 
Holtzapffel thread standard. 

Fig. 10 shows the tool as used in gauging 
the accuracy with which drill is 
ground, the graduations showing the length 
of lip. 

Fig. 11 shows it with the auxiliary gauge 
set to the angle of 120°. 
is set parallel to line G. Figs. 10 and 11 show 
the gauge proper as made with 60° angle. 


a twist 


Fig. 12 represents the gauge as used for 
setting cutters in boring bars, when the cutters 
By setting 
for one lip then the other, the difference, if 
any, will be seen; the clearance can also be 


have no lips to fix their position. 


observed, making the gauge useful in back- 
ing off cutters before hardening. 

Figs. 17 and 18 show two methods of set- 
ting inside thread tools. 

These and other 
scarcely need anything in 
the way of explanation to 
those who are accustomed 
to the use of 


tools. 


figures not mentioned 


machinists’ 
As we have said _ be- 
fore, we have previously 
shown other applications of 
this little 
and numerous others will 
suggest themselves to the 
mechanic, such as its use as 
a depth gauge, testing the 
accuracy of 
screws, 


convenient tool, 


threads as on 
getting clearance 
ov tools, ete. 

The manufacturers are J. 
Wyke & Co., Boston, Mass. 
sissiainnig i eecveroemae 
The recent announcement, 
by the Commissioners of 
Patents, that printed copies 
of patents cannot be fur- 
nished for want of room to 
store them, is the most re- 
markable bulletin that has 
emanated from that 
bureau, and is a disgrace to 
and the 
If there is not room it should 
long ago have been provided. 
The patent office has a bal- 
ance of earnings exceeding 
$3,000,000, and to have no 
room for storing copies of 








ever 


congress country. 





patents is preposterous and provoking. Print- 
ed copies are an essential feature of modern 
procedure, and if the government cannot print 
find store patents they can contract with some 
arm to do so, permitting them to sell copies 
The patent 
office is a national institution, but there are no 
‘*national”” congres men. 


to persons who require them. 


They all ‘‘ repre- 
sent” some section, including themselves and 
their friends, but seldom the country at large 
or its interests. There is something to be 
said in favor of such a system and a great 
deal against it, especially in such matter, as 
that of the patent office and other offices, be- 
cause the crowding there is owing to en 
croaching of the Department of the Interior, 
which should have its own ample room else- 
where.—IJndustry. 
~ S 

So coal goes up twenty-five cents a ton. 
We apprehended that it would. The retail 
dealers cannot help advancing the price un- 
der the pressure that is put on them by the 
coal kings who control the market, and are 
able to limit the supply, as well as to corner 
the total product. By and by the people 
will find a way to stop the oppression of the 
grasping monopolies, and some day it will be 
made criminal for anybody to ‘‘ corner” 
grain, coal, or any article of necessary con 
sumption, or create an arbitrary and unrea- 
sonable price for any of the necessaries of 
life.—Jersey City Evening Journal. 


For this the edge F 








To San Francisco. 





(Editorial Correspondence.) 

After the rescue of Mr. Power from the 
furious squaw, alluded to in my last letter, 
the train proceeded on its way over the sage- 
brush-covered deserts of Nevada, relieved, 
however, by mountain ranges in the dis- 
tance, and occasionally by an oasis, the result 
of irrigation, and showingin a very remark- 
able manner what the soil and climate of the 
region are capable of accomplishing by the 
addition of water. At one place at which the 
train stopped we seemed to be in the midst 
of a beautiful garden, luxuriant growths of 
alfalfa wheat and other crops, with shade 
trees, flowers, etc., occupying every inch of 
space close up to the fences, which on every 
side formed a sharp line of demarkation be- 
tween this Eden and the dreary deserts sur- 
rounding it on every side. 

Ascending the eastern slope of the Sierra 
Nevada range with two locomotives pulling 
us most of the way, we were ‘“‘laid up” near 
midnight in the Blue Cafion in order to make 
the descent on the western side, and through 
the valley of the Sacramento, by daylight. 


This was our ninth evening upon the spe- 


cial train of Pullman cars, and a second 





concert and literary entertainment was held 








inh 


Hi 
ly 





| ii 
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us) met by a delegation from Sacramento and 
San Francisco in two special cars, one of 
these being the car used by the Southern Pa- 
cific for the engineering department. The 
party was in charge of Mr. H. J. Small, 
who had with him Mrs. Small, Mr. W. R. 
Eckart, chairman of the San Francisco com- 
mittee, with Mrs. Eckart, Mr. and Mrs. Rob- 
ert Moore, Mrs. James Spiers, Marsden Man- 
sen, Geo. W. Dickie, Mr. Wm. Doble, Mr. 
and Mrs. M. O. Billingrodt, and Mr. John 
Richards. 

They brought with them abundance of 
California fruits and flowers, orange blos- 
soms, lilies and roses, with which the interior 
of the cars, the persons of the excursionists 
and the front of the locomotive were gaily 
decorated; and so we descended into the beau- 
tiful Sacramento valley, and into the midst 
of summer, stopping frequently by the way 
to inspect a garden, to photograph a typical 
California eight-horse team drawing two 
loaded wagons over the hills, or to admire 
that—to an Easterner—ever-wonderful sight : 
an orange tree bearing upon its branches, 
buds, blossoms, and fruit in all stages of 
development, to the point of falling from 
over-ripeness. 





Arriving in Sacramento about noon, the 
first thing done was to explore the shops of 


Fig. Fig. 10 
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in the dining car, the tables being cleared 
out to make room. Some considerable mu- 
sical talent was discovered among the cooks 
and waiters, which they bad been assiduous- 
ly cultivating in spare time during the trip, 
and the result was a concert which served to 
By 
request, Mrs. Torrey favored us with another 
however, that Mrs. 
Andrews should read an original versified 
chronicle of the trip, which had been previ- 
ously presented at an entertainment in the 
composite car, gotten up and participated in 
exclusively by the ladies, and of which I can 
therefore give no account. 

The poem was replete with bright allusions 
to incidents of the trip, and was greeted with 
great applause at the end of almost every 
verse, 


make the evening pass very pleasantly. 


solo, upon condition, 


Plenty of snow was to be seen here at the 
summit of the mountain range separating 
the flower and 
fruit garden on the west, the mountains be- 
ing not only the line of separation, but also 
the underlying cause—if one may apply such 
a term to a lofty mountain range—of the des- 
ert itself, for the moisture-laden Pacific 
breezes reaching them are, by their frigid 
peaks, condensed into clouds, rain and snow, 
to fall, and melting, flow westward, and thus 
return to the Pacific, | 

At Blue Cafion we were (unexpectedly i. 


the desert on the east from 





the Southern Pacific system. These shops 
differ essentially from those of any other rail- 
road shops in the world. 

Their isolation from the great body of the 
mechanical industries of the country makes 
necessary here what would otherwise be in- 
advisable, and the shops produce a very 
much larger share of what is requifed in 
building and repairing locomotives and cars 
than is the case in any other similar estab- 
lishment. 

The shops here are the main ones of the 
system, the buildings covering an area of 17 
acres, and the yards about them 42 acres. 
From 1,800 to 2,000 men are employed here 
constantly, the monthly pay-roll amounting 
to about $125,000. They do the work for 
4,500 miles of road, on which there are 731 
locomotives, 931 passenger cars, and 15,712 
freight and miscellaneous cars. The com- 
pany also has a large floating equipment con- 
sisting of 26 ferry and other steam craft, all 
of which are kept in repair and many of 
them built here. 

The works are well arranged and system- 
atized for the production of work, and have 
a very good equipment of tools and machin 
ery, much of it, especially the heavier pieces 
of machinery, having been built here. The 
machine shop is provided with an overhead 
traveling crane capable of lifting and carry- 
ing the heaviest locomotive. In the forge 
shop is a 30-ton jib crane and numerous 





steam hammers for making forgings up to 20 
tons in weight. Axles are made here at the 
rate of 40 to 50 per day, these being mac 
usually from scrap iron, for which the com- 
pany finds no market here. Steel brake beans 
are used on the road and are forged here froi 
old steel rails. 

In the rolling-mill there are three ro!| 
trains, the annual output being 12,000 tons 
In the wheel foundry about 60 tons of iro 
are melted daily, making 300 wheels per 
day. 

The car shops are well equipped with ma 
chinery, much of it designed and built here 
the wood used coming from the forests of 
California, Oregon and Washington. Cali 
fornia red wood is used for the sides of car 
and I was informed of the curious fact that 
this wood has the peculiarity of shrinkiny 
much more endways than sideways. There 
are very few, if any, other woods with which 
the contrary is not the case. 

The paint shop has a capacity for handling 
21 passenger cars and 8 Pullmans. 

During 1891 the work turned out of the 
shops was as follows: Chilled car wheels, 
29,854 ; rolled iron, 19,753,997 pounds ; iron 
castings, 8,154,848 pounds; brass castings, 
265,295 pounds; journal bearings, 241,764 
pounds; phosphor bronze castings, 40,746 
pounds; babbitt metal, 284,374 pounds; track 
spikes, 2,460,000 pounds ; 
track bolts, 627,596 pounds ; 
nuts, 678,377 pounds ; angle 
plates for track, 3,981,66s 
pounds. 

During recent years there 
has been built here 63 new 
locomotives, ranging from 
8-wheeled passenger to 14 
wheeled decapods. 

Last year 547 new freight 
cars of 30 tons capacity were 











built, to replace lighter cars, 
everything used in the pro 
duction of all of these hav- 
ing been made in these shops. 

Vertical engines are used 
for most purposes about the 
place, the main engines for 
driving the machine and 
woodworking shops being, 
however, horizontal Corliss. 
The largest engine in the 
rolling-mill is 36'’x42" ver 
tical, designed and built in 
the shops. 

I noticed a very heavy 
punching and shearing ma- 
chine—also a home produc- 
tion—which seemed to me a 
very creditable piece of 
work, It was punching the 
four holes and shearing off 
from a bar a complete angle 
iron fish-plate at every stroke. 

In such a walk through the shops as this, 
the time being limited, only a very small 
part of the interesting things could be ex- 
amined, but I noticed among other matters 
a transfer table for locomotives, which was 
driven by a pair of vertical engines located 
in an engine house about the center of the 
table and connected to a drum, on which a 
wire rope was wound, which, being hooked 
onto an engine in the shop, served to pull it 
out and onto the table. The drum turned 
in one way only, and when an engine was to 
be pulled off the table into the shop, the 
rope was passed over an idler pulley attached 
to the rear wall. 

Wherever the diameter of driving wheels 
is sufficient to admit of it, the counter-weights 
are placed, not as far out toward the tire as 
possible, but with the center of gravity at 
the same distance from the center of the 
axle as the center of the crank-pin. They 
think they get better results thus, especially 
with regard to balancing at variable speeds. 

An excellent form of flexible shaft is used 
here, which consists simply of a number of 
short cylinders (about 3” long and 14" diam- 
eter) connected together by short pieces of 
square iron or steel, pinned in in such a way as 
to make, in effect, ordinary universal joints. 
This shaft, so made, is passed through and 
inclosed in a long helical spring which fits 
over the short cylinders, the spring being 
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inclosed by stout leather hose. The shaft is 
then used for portable drills, or for tapping, 
ind is found to be in every way satisfactory. 

Just as we were leaving the shops the fire 
whistle was blown, one long blast for the 
uiarm, and four short ones to indicate the 
jocation of the supposed fire. In an instant 
the yard was alive with running men, who 
drew out fire-hose carts from various houses, 
ind in a very short time—far less than would 

necessary for the city department to reach 
he scene—five streams were being thrown 
ver the buildings, the pumping being done 
by a plant of stationary direct-acting fire- 
pumps, 

I found here many warm friends of the 
AMERICAN MACHINIST, and during my 
rounds enjoyed short talks with Messrs. H. 
J. Small, Supt. Motive Power; P. W. Heint- 
zieman, General M. M.; G. A. Stoddard, 
Chief Draftsman; E. M. Lucket, Foreman 
machine shop ; Ira C. Shaw, Foreman of the 
pattern shop; and Mr. Boyd, Chief Engi- 
neer of the rolling-mill. 

After an inspection of the shops we en- 
tered carriages provided by our hosts, and 
visited the points of interest about the city, in- 
cluding the State House and grounds, the 
former being an excellent building, and 
containing, among other things, the State 
treasurers’ office and specie vaults, where some 
of the party took the opportunity to look at 
a million dollars, and to lift $40,000 in gold 
coin. 

The grounds are laid out and ornamented 
with trees and shrubery, such as are attain- 
able only in such a climate, and were much 
admired, as were also the door yards of the 
residences about the town, luxuriant with 
mammoth palms and other tropical growths 
not to be enjoyed in the country from which 
most of the visitors came. 

Sacramento is largely interested in fruit 
culture, a very large proportion of the Cali- 
fornia fruit shipped east being sent from this 
place. 


When our train left Sacramento, in the 
arly evening, after being serenaded by the 
Sacramento band, many of the members of 
which are connected with the shops, Mr. 
Small’s car was still attached to it, and he, 
with some of the ladies of the local com- 
mittee, accompanied us to Monterey and 
San Francisco. A few hours’ ride from 
Sacramento we crossed the Karquinez Straits, 
our train being cut in two in order to be run 
onto a ferry boat which is, in many respects, 
remarkable. This boat is part of the 8. P. 
floating equipment, and is 425 feet long, 84 
feet beam. There are four railroad tracks 
upon its deck, each capable of holding 12 
freight cars, or 48 in all, and there are two 


complete condensing beam engines with 
cylinders 65" diameter, 11 feet stroke. Each 


of these engines runs one paddle-wheel, these 
wheels being at the side of the boat as usual, 
except that one is ahead of the other sufficient 
to allow the cranks to pass, the cylinder of 
one engine being forward of the shafts, 
while the other is aft. The wheels are 30 
feet diameter and 17 feet wide, each being 
handled independently by its engineer under 
direction of the pilot, steering being done by 
this means as well as by the steam steering 
When we crossed, three locomotives 
and Ido not know how many freight cars, 
besides our train of seven Pullmans, were on 
the boat. 


gear. 





About midnight the train arrived at Mon- 
terey, and laid still in the grounds of the 
Hotel del Monte until morning, when we 
forsook it for good, after ten consecutive 
nights of sleeping by rail. Breakfast was at 
the hotel, and, as soon as it was eaten, for the 
balance of that day and all of the next but 
little was done but to drink in the beauties of 
the place, which all agreed could not be ex- 
celled, if equaled, in the known world, and 
many of the party had traveled extensively 
at home and abroad. 

Millions of dollars have expended 
here, where, owing to the climate, much 
more can be obtained with a given expendi- 
ture than would be possible in any other por- 
tion of the country. 


been 





The hotel and grounds belong to what is 
known as the Pacific Improvement Company, 
which is intimately related to the Southern 


Pacific R. R. Co., this place not paying, by | 


itself considered, but only in its effect upon 
the business of the road, the rates charged 
here being not one-half what would be 
charged for similar accommodations near 
New York, provided similar accommoda- 
tions were to be had in the neighborhood of 
New York at any price, which is by no 
means the case. The hotel is large, fine, and 
excellently kept, stands in a forest of Cali- 
fornia pines and live oaks, the 125 acres im- 
mediately surrounding it having been con 
verted into indescribably beautiful gardens, 
which are always in bloom in winter as well 
as in summer, the average difference in tem- 
perature between: winter and summer here 
being only about 15°. The company owns 
in all about 7,000 acres, and a famous drive 
enjoyed by all the members of the party was 
that known as the 17-mile drive, which is 
for the most part within this reservation, and 
along the bluffs overlooking the Pacific 
Ocean. 

This drive was a portion of the entertain- 
ment provided for us by our California hosts, 
who seemed from first to last to consider 
nothing too good to place at our disposal, 
and whose hospitality seemed to recognize 
no limits, where we were concerned. 

Here we were at tide water, and some of our 
friends who had brought along their ane- 
roid barometers, and who had been giving 
us the altitudes of various points as we 
passed, not from guide books, 


very complete mechanical 
system of workshops, the only shop now 


laboratory and 


completed and equipped being for wood- 
working, which is that branch of shop prac- 
tice indulged in by the freshman Class, which, 
so far, is the only class in the university, the 
other shops—machine shop, smith shop, 
foundry, etc., being either in course of con- 
struction or planned so as to be ready as 
this class advances and for the subsequent 
ones, 

Under the guidance of Prof. Gale we 
explored this department, in 
course, most of the members were principal 
ly interested. All the standard wood-work 
ing machines were found here, and plenty of 
them. In addition to the usual 


were some testing machines specially adapt 


which, of 


machines 


ed to testing woods, and an engine lathe used 
in keeping up repairs and in making fixt- 
ures. The shop is very complete, even to an 
automatic knife grinder for planing machine 
knives. 

The steam used for the engine here was, at 
the time of our visit, being exhausted into a 
receiver, from which it passed to a Straight 
Line engine 500 feet away used for driving 
two dynamos—an arrangement which might 
be called a long-range compound, and which 
seemed to work all right. 

The school has made but a beginning, but 
that beginning, like most everything else in 
this wonderful country, is on a magnificent 
that this, with its 
princely endowment, and with the splendid 
enthusiasm and civic pride shown by Cali 


scale, and it is evident 








but from actual barometric 








observations, found that their 





figures required some correc- 





tion ; for, on consulting some 
of the instruments here they 
were astonished to find them- 
selves, Maginty-like, about 
200 feet under the sea. 

The bathing pavilion here 
is said by experienced travelers 
to be unequaled in the world, 
and surf bathing can be in- 
dulged in most of the time 
throughout the year. 


At 7 a.m. Monday, the 
16th, the start for the last 
stage of the journey to San 
Francisco was made, a stop 
of several hours occurring at 
Palo Alto, some thirty odd 
miles from the city, to give 
the party a chance to inspect 
the buildings and grounds of the Leland 
Stanford Junior University, which was 
opened to students last October, and where 
Prof. H. B. Gale, a member of the society, 
and formerly of St. Louis, who met and 
spent Saturday and Sunday with us at 
Monterey, has charge of the mechanical en- 
gineering department. This university has 
an endowment of 77,000 acres of fertile Cali- 
fornia lands, valued at about $20,000,000 
the most richly endowed institution of the 
kind in the world. 

Tuition is free to young men or women of 
any State, and whatever work they may be 
able to do for the university is paid for, thus 
enabling some to almost, if not quite, pay 
their way while going through. 

The buildings are of buff sandstone, and 
are of a style of architecture designed to 
carry out that of the early Spanish mission 


buildings, of which there are a number yet | 


standing in the State. The principal build- 
ings now completed are one story in height, 
and in the form of an open quadrangle, in 
closing a space 586 feet long and 246 wide, 
in the center being a garden entered through 


spacious arched passages, the different build- | 


ings being now used as class rooms, oflices, 
chapel, library, etc., and connected by a con 


tinuous open arcade supported upon stone 


arches and running all round the inside of 
the quadrangle. 

Next year a two-story building is to be 
built around this one, completely inclosing it, 
the longer sides of this outer quadrangle be- 
ing designed to be about 1,000 feet in length. 

A short distance from this quadrangle of 
buildings is the nucleus of what will bea 














SCRAPERS’ BENCH. 


fornia’s citizens, iseventually to be numbered 
among the great universitics of the world. 
On this estate also is the famous Palo Alto 
stock farm, where the party had the oppor- 
tunity of examining some of the highest- 
priced horse-flesh in the world, and of wit- 
nessing the system of training of young 
colts, known as the kindergarten, by which 
some of the most wonderful yearling and 
After 
this the train proceeded to San Francisco, 


two-year records have been produced. 


the excursionists reaching the Grand Pacific 
Hotel, the terminus of a memorable journey, 
at 1.30 p.M., When they were met and warmly 
welcomed by the members of the reception 
KF. J. M. 


committee, 


—-_- — 
“*T understand,” remarked the polite re 
porter to the manager of a railway noted for 
the unpunctuality of its trains, ‘ that there 
was an accident on your railway last night.” 
‘*Oh, do you?” wasthe sarcastic reply. 
‘Vea. giv.” 
‘*Do you know anything about it ?” 
‘* Only that it happened to the train which 
was due here at 8.15.” 
‘*That train came in tothe minute, sir,” 
said the manager firmly. 
‘* Are you sure of that % 
‘Of course Iam.” 
‘Thanks. That must have been the acci- 
dent referred to,” and the reporter dodged 
out safely.—7id- Bits, 
(© Ee 
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The paper makers and manufacturers of 
paper-making machinery have raised $100, 
000 for exhibition World’s 
Fair. 


purposes al the 


Scrapers’ Bench. 


The accompanying illustration represents a 
new bench for machine shop use, manufact 
ured by F. E. Reed & Co., 
It is designed particularly for holding work 


Worcester, Mass. 


while being hand-scraped. As will be seen, it 
is made with a substantial upright stand, with 
a door, and shelves inside for the safe keeping 
of tools. Upon this stand is mounted a swiv- 
cling table. This table can be turned to any 
angle necessary to secure the best light and 
to suit the convenien¢ée of the workman ; this 
saves handling and lifting the work about, 
which is necessary when scraping is done on 
the ordinary bench. 

these 


the use of 


benches is that when once properly leveled up 


Another advantage in 


they remain so, and do not spring under the 
weight placed upon them, but hold the work 
true, which every workman knows is import- 
ant when using the surface plate or straight- 
edge. 

These benches take up no more room than 
is necessary for handling the work, and allow 
the workmen to work on all sides of it. They 
can be moved to any convenient place, which 
saves time and expense of carrying parts of 
machinery being fitted up, or in process of 
erection to the regular shop benches, which 
are usually located at the sides of the room. 
The table is 20 wide and 386" long, and has 
three T-slots for fastening the work. The 
bench weighs 600 pounds. 

ape 

LETTERS FROM PRACTICAL MEN, 

An Explosion in a Cupola- Erasing 
Lines —-Blue-prints by Artificial Light. 
Kditor American Machinist : 

Last evening we had an accident in our 
foundry, the Variety Iron Works Co. A 
hollow piston that was in the scrap explod- 
ed, blowing the bottom of the cupola to- 
wards the center of the earth. Fortunately 
no one was injured. They had put the 
blast on about five minutes before the ex- 
plosion, and the metal had not yet reached 
the liquid state. Ilad the metal been in a 
liquid state, it is hard to tell what might 
have happened, for the men were standing 
around the cupola. The piston was lying in 
a horizoptal position; that is, the axis of the 
piston was parallel to the axis of the cupola. 
Ifad it been at right angles or bottom side 
up, serious damage would have been done 
and probably somebody killed. : 

It is only a few weeks back that the 
AMERICAN MACHINIST published an account 
of a similar accident at Lima, O. If ever 
there was a solid argument offered in regard 
to men reading the leading technical jour- 
nal of their profession the foregoing — is 
one; for had the foreman or cupola tender 
read the above-mentioned article in the 
AMERICAN MACHINIST the accident would 
not have happened. 

lL inclose a blue-print made from a piece of 
brass. Where you see the blue lines and cir- 
cles there are holes in the brass. The brass is 
I use itin 
the drafting room. Very often Ll have to make 
changes on tracings, so when 


5%, § 


about as thick as writing paper. 


1 wish to rub 
out a line I lay the slot nearest the size over 
the given line, and rub over with ink era- 
sure, Thus I can rub out the line I want to 
without disturbing the other lines. 

After experimenting a little I have been 
able to make blue-prints with artificial light. 
[ place the prepared paper and the tracing 
in the frame inthe usual way. I then place 
it close as possible to an arc light; it takes 
about forty-five minutes with a 20-candle 
lamp. I have had some very good results. My 
tracings were small—18''x24". I do not know 
how large 40x''x40" sheets would act, hav- 
ing never tried them. 

H. B. HuNGERFORD, 
American versus German Machinery, 
Kditor American Machinist: 

In your issue of April 21st, just to hand, 
I read with much interest the letter from 
Mr. W. H. Booth on ‘‘ High Class Machine 
Work,” and can confirm most of what is 
there stated, having had the good fortune 





to work for two years in the German factory 
referred to, as well as at Brown & Sharpe's, 
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Pratt & Whitney’s, and other first-class 
American shops. 

It is, however, only fair to American 
manufacturers to state that our friend, the 
‘‘ American engineer,” is somewhat in error 
in asserting that the work done in Berlin is 
better than anything produced in America, 
and that the German tools are not equaled 
by anything either in Ameriea or England. 

The tools built by the German firm are 
admirable copies of American machines, and 
are certainly superior to the ordinary run 
of American and Engfish work, but are 
hardly to be mentioned in the same breath 
with Brown & Sharpe’s, either for accuracy 
or finish, and a new gear cutter that arrived 
from Pratt & Whitney’s while I was work- 
ing in the German factory eclipsed any 
thing they had on the ground. I know also 
of several shops in Manchester and _ else- 
where that turn out tools fully equal to the 

ferman article for workmanship, though 
somewhat heavier, and consequently per 
haps clumsier in design, to suit the Engtish 
taste for solidity. 

The best work was probably done in the 
small tool department, which was presided 
over by a Belgium gentleman who gained 
his experience in America at Colt’s armory, 
where he worked for some ten years or 
more, but I think our friend will admit 
that even Athol (his native town) will take a 
lot of beating in this line, to say nothing of 
such concerns as those mentioned above, 
The Morse Twist Drill Co. and many others. 

We in England are, of course, deeply 
grateful to the ‘‘ American Engineer” for 

trying to introduce these German tools to 
our market, and wish him every success, 
but still we can’t help thinking that he 
might do better business if he had a little 
more patriotism and stuck to selling Ameri- 
can productions, as Englishmen are likely 
still to prefer the genuine article to German 
imitations, however good they may be. 
ANTIBRAG, 
Grinding Lawn Mowers, 
Editor American Machinist : 

In yourissue of May 5th, Questions and 
Answers, I notice W. HT. asks: ‘‘Ilow are 
lawn mowers so truly ground at the facto- 
ries?” You state that they are ground the 
same as a spiral milling cutter on a univers- 
al grinder. This I do not wish to dispute, 
but as, judging from the rest of his ques- 
tion, he has a lawau mower he wishes to 
sharpen, I would like to state the following 
incident, which may be of interest to him. I 
once saw the job of sharpening attempted by 
an old machinist on a universal grinder, and 
it was a-howling failure, as some of the men 
termed it. The job was finally accomplished 
by placing the entire mower in alathe, the 
shaft containing the cutters on the centers. 
It was then turned by means of a dog in the 
opposite direction to which it is used in cut- 
ting grass. A wide piece of leather with 
oil and emery on it was then held against 
the revolving cutters, and the lower or bed 
knife adjusted, allowing the emery to do 
its work. I saw several mowers treated the 
same way, and they gave good satisfaction. 
This was in a shop where they ought to 
know how to use the universal grinder. 

W OLRAB. 


Cast-Iron Mandrels Ilardening 
Friction—Placing Globe Valves, 


by 


Editor American Machinist : 

In reply to the question of Mr. Pentz 
about the relative merit and cost of cast- 
iron mandrels, I may say that I had in mind 
the using of cast-iron mandrels of large size, 
from 5 to 12 inches diameter, and it is 
doubtful if it pays to put steel centers in 
mandrels less than 7 inches diameter. There 
is very little difference in the cost of the 
two methods of inserting proposed, for it 
costs about the same to bore the hole taper- 
ing with a suitable lathe as it does to bore 
it straight, and the center can be ground in 
place in about the same time it takes to heat 
and shrink in the straight one. The taper 
method also involves the least risk, as there 
is no danger of drawing the temper of the 
center, and the fit is assured. 





good enough without steel centers. If the 
mandrel was always used by a careful man, 
it would be good enough; but for Tom, 
Dick and Harry it will pay to put in the 
steel centers, so that it will not run like 
an eccentric by the time Harry gets hold 
of it. 

Jarno gives some interesting examples of 
steel being hardened while grinding, and 
this calls to mind experience with loose 
pulleys with cast-iron hubs running on an 
iron shaft. The pulley ran at a high 
speed, and there was much difficulty in 
lubricating it, and the consequence was 
that it chafed and stuck fast. When the 
shaft was removed, there would be found a 
hard lump on it where the cutting took 
place, and this would be so hard that no 
file would have any effect on it; it would 
have to be dug out with a chisel. I have 
had this experience several times, and at 
first I supposed something hard had got in 
with the oil, or otherwise, but after I had 
taken all possible precautions to prevent 
anything from getting in, I became con- 
vinced that it was caused by the heat of 
friction and the pressure caused by expan- 
sion. It may be that the heat of friction 
was only the primary cause, and the harden- 
ing was due to the pressure which eon- 
densed it to hardness. I think the latter is 
the correct explanation, for neither wrought 
or cast-iron will harden much by heat, 
although wrought-iron bars will sometimes 
have streaks in them that will harden by 
heating and quenching in water. 

I have never tried to anneal hard spots 
caused by friction in that way, and an at- 
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tempt to do so might throw some light on 
the subject. I think it also explains why it 
is that a cast-iron bearing is destroyed so 
rapidly when it once begins to cut; for after 
it had chafed and formed a hard spot it would 
then cut a groove in the bearing, and keep 
a groove there as long as the shaft ran, I 
hope some of your correspondents will add 
their experience on this point. 

There is much can be said on the subject 
of the proper way to place a valve ona pipe, 
and the fact is that it depends on all the 
circumstances of the particular case in hand, 
and can only be determined by experience, 
good judgment and foresight, instead of 
by any fixed rule. I once had an experi- 
ence with a valve, in which I was very 
grateful that the valve happened to be 
placed as it was, or I might not now be 
relating this, There was a 8-inch steam 
pipe which started from the boiler and led 
underground about 75 feet, then rose verti- 
cally and passed along overhead about 50 
feet to a testing floor for testing engines. 


the floor was made, an angle valve had been 
placed, having the face of the valve toward 
the boiler. This valve was closed and a 
man sent to turn on the steam at the boiler. 
There was a drain in the pipe at the last 


must have been clogged up, for when the 
steam was turned on there was a very strong 
water hammer in the pipe, and it jarred the 
angle valve at the testing floor so it began 
leaking water. I went up on a ladder to 
close it tighter, but the water hammer kept 


getting worse, until it forced the valve 
down over the stem, punching a_ hole 





Easy Way thinks cast-iron mandrels are 


through it the size of the head on the stem, 
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and giving relief to the pressure. I was 
enveloped in a cloud of spray and steam 
which arose from the floor, where it had 
been projected by the short vertical pipe in 
the angle valve, but the steam was shut off 
at the boiler before I was injured. Had 
this valve been placed with the upper side 
of the valve toward the boiler the results 
might have been fatal; for when the water 
hammer began it would have sprung a 
leak in the valve somewhere, and I might 
have gone up to fix it just in time to be 
there whenit gave way, as it certainly would 
have done, and in that position either the 
cap containing the stem would have blown 
out or the body of the valve would have 
burst. Of course I admit that I had no 
business up there when such a thing was 
going on, but I did not -know as much 
about the force of a water hammer as I do 
now. Ihave seen more blunders and fail- 
ures made in putting up piping than I ever 
saw in machine shops on machine work, 
and this is because most people think any- 
body is competent to put up piping who 
knows how to screw pipe together, when 
the fact is, to put up piping properly re- 
quires good judgment and experience. 
BELL CRANK. 


Some Notes on Belting. 
Editor American Machinist : 

The formula you have used in answer 
to Question 136, in your issue of March 31, 
for determining the value of belting as a 
power transmitter, comes nearer filling the 
bill than any that it has been my previous 
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turn of the underground portion, but it | 


At the point where the turn downward to | 
|of laced belting is about 





fortune to see. It gives results that, so far 
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Somes Nores on BELTING. 


as I know, are, in general, in harmony with 
good practice. I think, however, for many 
places where laced belts are used, or where 
the velocity is high, that the constants could 
be increased to advantage, as the analysis of 
the following examples are intended to 
show. 

Example 1.—What width of belt will be 
required to transmit 10 horse-power from 
one 4-foot pulley making 100 revolutions per 
minute to another the same size? Substi- 
tuting these figures for the letters in 
the formula which you used, we have 
10 x 2,750 _ 
48 xX 100 
the belt due to this size pulley and number 
of revolutions is 1,256 feet per minute. This 
velocity is contained in 33,000 26 times, 
hence we must have an effective tension of 
26 pounds on the belt fer each horse-power 
the belt is to transmit. As we are to trans- 
mit 10 horse-power the total tension will be 
260 pounds, which, divided by 6 (the width 
of belt), gives us 43 pounds as the effective 
tension per inch of width. As the strength 
200 pounds per 
inch of width, it will appear that 43 pounds 
is low rather than a high tension, which, in 
fact, it is; but we must remember that to 
have an effective tension of 43 pounds we 
must—unless the surface of the belt and 
pulleys are favorable to maximum adhesion 
with a minimum pressure—have a slack 
tension of about 25 pounds, making a total 
of 68 pounds on the tight side of the belt. 
Then there should be something allowed for 
the carelessness of the operative who is to 
have charge of the belt. As belts are always 
getting longer, there is a probability that 
the belt will get put on tighter than neces- 


6" nearly. The velocity of 





sary in order to prevent the trouble of 
‘‘taking it up” in the future. 

Taking everything into consideration, | 
think a belt 7’ would be preferable. The 
extra first cost might be more than recom 
pensed by its longevity. 

Right here allow me to call your attention 
to Haswell’s formula, to be found on page 


441 of his fifty-sixth edition, it being 
a = w; w being width of belt in 
av 


inches; H. P., horse-power; d, diameter of 
pulley in feet; v, velocity of belt in feet per 
minute. The constant may vary from 
4,400 to 5,000. In his example he uses 
4,500. Substituting the figures in Example 
1 for these letters, we have 10 x 4,500 
4 X 1,256 
9” nearly, which is certainly in excess of 
any possible requirement. This excess is 
insignificant, however, when compared with 
the width of belt that his formula would 
recommend in case we wanted to run the 
belt from a 4-foot pulley onto one of one 
foot in diameter, the revolutions being 100 
and 400 respectively. Substituting the fig- 
10 x 4,500 
1 X 1,256 
36” nearly, or fully five times as wide as is 
called for by the Jones & Laughlins 
formula. 

Haswell’s Pocket book is both valuable 
and popular, and to criticise it may appear 
discourteous. 

Example 2 is taken from a power plant 
recently erected and put in operation, of 
which the inclosed sketeh is an outline repre- 
sentation, showing the amount, direction 
and velocity of force in different places, 
from the cylinder where it is developed to 
the dynamo, where, for any interest we have 
in it at present, we may consider it to be ab- 
sorbed. 

The engine is a 20x42" ‘‘hyphen” Cor- 
liss, and drives two 125 horse-power dyna- 
mos. The pulleys on the engine shaft are 
18 feet in diameter, and those on the dynamo 
are 26”, only one of which is shown in the 
sketch. The belts are double leather, end- 
less, and 18’ wide. A constant tension may 
be maintained on the belts by moving the 
dynamos from the engine by means of 
screws and guides as the belt stretches. 

The engine runs 86 revolutions, giving 
the dynamo a speed of 715 revolutions, the 
velocity of the belt being 4,862 feet per min- 
ute. The are of contact with the 26’ 
pulley will be 180°—(154 x 2) = 149°, cor- 
responding very nearly to ,'; of its circum- 
ference, and hence we take for a double 
belt 2,390 as a constant. Then substituting 
the figures for the letters, as in the first ex- 
125 X 2,390 
26 X 715 
as the width of belt required. We may cut 
this analysis short by multiplying the aver- 
age effective pressure on the piston, which 
is 13,816 (44 pounds per square incb) by the 
velocity of the piston, 602 feet per minute, 
then divide this product by the velocity of 
the belt, then by 2—because we are only 
figuring on one belt—then by 16 to give us 
the effective tension per inch of width; thus 
13,816 x 602 ; 
7. Fa Pe’ Add to this 
30 pounds slack tension to produce adhesion, 
and 25 pounds to resist the centrifugal force, 
making the total tension on the tight side 
of the belt 108 pounds, which, after all, does 
not seem much out of the way for a double 
endless belt. 

I would like to say a few words here in 
regard to the arc of contact, which I do not 
think is an important factor in the amount 
of power a belt will transmit; for with like 
tensions 6n the belt there would be no prac- 
tical difference in the power a belt will 
transmit between pulleys having 180° or 
150° are of contact. To illustrate, if we 
have a belt on pulleys the same size trans- 
mitting a given power, then if we double 
the size of the driver and reduce its number 
of revolutions one-half, then with the same 
tension on the belt, or, more properly, the 
same total pressure on the surfaces in con- 
tact, there will be practically no differ- 
ence in the power the belt will transmit. 
Suppose, now, that we increase the velocity 


ures for the letters, we have 


ample, we have = 16” nearly 


= 53 pounds. 
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of the belt 10 times, we cannot expect the 
belt to transmit 10 times more power, with 
the same tensions as before, owing to the 
centrifugal force of the belt. Then again 
with high speed the time of contact is too 
short for the surfaces to interlock, or the en- 
trained air to escape. 

I would respectfully call the attention of 
those who are, or are intending to compile 
pocket books, to the Jones & Laughlins 
formula. C. O. SINE. 


Correct Piping to Indicators. 
Editor American Machinist : 

I notice in your issue of May 12 a letter 
from Mr. W. H. Odell under the 
heading, which, so far-as it goes, agrees well 
with my own experience, which is that a 
double card, taken with a single indicator 
located midway between the ends of the 
cylinder, is practically as trustworthy as 
two cards taken on two indicators placed at 
the ends. I am aware that the makers of 
these instruments recommend in their little 
books the use of two for each cylinder, and, 
of course, from their point of view, which is 
mercantile instead of mechanical, they are 
correct so far as their limited vision extends. 
If, however, they could see a little farther, 
they might come to understand that a great 
many men would be purchasers of a single 
indicator who cannot afford to own two. 

My experimenting was done many years 
ago on a marine engine of 10-foot stroke, 
where the work done and the steam fur- 
nished were uniform, and the result was the 
same as described by Mr. Odell. The im- 
portance of the three-way cock which he 
mentions I can also vouch for. 

When the steam is turned on simply at 
one end or the other, there is a rebound and 
a water hammer in that part of the pipe ex- 
tending beyond the indicator, which makes 
very crooked cards; this may be got over 
by allowing the pipe to be blown through 
from end to end the instant before taking 
the card, but, of course, all this takes time. 
A three-way cock with three ways in the 
plug enables us to blow the pipe through, 
and is a very useful feature, particularly on 
the modern marine engines, which are always 
loaded with water in their high-pressure 


above 


cylinders. 
I have often used two globe valves placed 


tween the exhaust line of the high-pressure 
cylinder and the steam line of the low will 
show the loss incurred in passing the steam 
from one to the other. 

The low-pressure will, of course, be a per- 
fect card, and the high-pressure will 
perfect as to its exhaust line, but its upper 
line will be straight, the diagram being cut 
off by the action of the collar. The 
diagrams are thus brought together, drawn 
by the engine itself on a coarse scale, which 
may be seen and measured, and—a very im- 
portant point—in the action of compound 
engines criticised with positive knowledge. 

To return to my text, I will say that Iam 
ready to go much further than Mr. Odell 
did in his letter in 
single indicator and double diagram. 


be 


two 


favor of the use of the 

























































close to the tee at the middle of the cylinder, 
and the straight-way plug cock 
with its vent above the proper 
venting of the indicator, the cut- 
ting off the steam being most 
important when high pressures 
are employed in the engine, a very 
slight leak being sufficient when 
the atmospheric line is taken, and 
the indicator is new, to throw it 
several pounds too high. I have 
before me a card on which this 
line is too high by 15 pounds. 

Of course, as a matter of argu- 
ment, globe valves may be ob- 
jected to on of their 
crooked passages, and with some 
reason, provided there were any- 
thing in the action of an indi- 
cator which requires a flow of 
steam, but it is not a flow, it is 
a pulsation ; the piston of the 
modern indicator never displaces 
more than one-quarter of a cubic 
inch of space. 

In this connection the question comes up : 
Why not use smaller pipes and avoid so 
My answer is that it 
is perfectly practicable. I taken a 
great many diagrams as a matter of study 
and amusement, which were perfectly satis- 
factory, principally in a little boat at 300 or 
100 revolutions. The pipe connections are 
*;’ bore. More than this, the high and 
low-pressure pipes are connected together, so 
that using a single indicator the whole four 
diagrams may be taken on the same paper. 

One very useful application which I have 
made with this way of setting the indicator 
is to use a comparatively weak spring, say 
« 20, with a little collar slipped upon the 
piston rod of the instrument, to prevent it 
being fired too high ; then taking a diagram 
from one end of each cylinder, the gap be- 
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twice as many areas to read off, and con- 
sequently more chance for error. 
WitiramM H. Harrison. 
————__- a> —____—_ 

It has taken a good many years to find out 
that it is poor policy to serd—as Professor 
Many 
a possible good lawyer or doctor has been 


Sweet states it—a boy to learn a trade. 


sacrificed for the making of a poor mechanic. 
It has come to be understood that it requires 
just as good material out of which to make 
a really good mechanic as it does to make a 
good professional man, so called, and that 
there must be an inclination toward any line 
of work to insure success ; such an inclination 
makes of hard 
different from drudgery. 

At the present time there are mapvy manu 


aS work something 


quite 











ostensible purpose of learning a trade, which 
itis plain he never can learn, There are other 
things at which he may do better, and he 
should be encouraged to give up what he 
atand do something for 


which he is better fitted, 


can never succeed 
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The Marcn statement of the Pennsylvania 
Railroad Company, showing the business for 
the first three months of 1892, gives, as com- 
pared with the same period in 1891, an in- 
in earnings of $1,493,624; 
increase in expenses, $931,786; and an in- 


crease gross 
crease in net earnings of $561,888. 
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A New Upright Drill. 

The accompanying engraving represents a 
new upright drill recently brought out by 
A. H. Kerkhot! & Co., Dayton and Western 
avenues, Cincinnati, O. As will be seen, the 
drills are strongly braced so as to make them 
rigid and prevent springing under the strain 
of heavy drilling. They are also strongly 
geared and. fitted with cone pulleys of large 
diameter and wide belt The back 
gears are engaged by a simple lever move 
ment, 


surface, 


The spindles are of large diameter, 
and, together with the sliding arms, are bal- 
anced by a weight in the column. 

The sliding arm is gibbed to the face of 
the column, and arranged to be moved up and 
down by rack and pinion. It is claimed that 
the manner of fitting the arm to the column, 
and the clamping device used for fastening, 
Will always keep the parts in correct align- 
ment; that, v0 matter how Jong the machine 
may have been in use, or how much worn, 
when the clamping screws are fastened the 
spindle will come to its original center. 

The drills 
with quick return, 


hand automatic feed 
The table is made to 
turnin the arm, and has four openings for 


have or 


bolts and four T-slots for clamping and _ fas- 


tening work. The arm swings around the 
column, and is raised and lowered by rack 
and pinion operated by screw gearing. These 
drills are 28 


»orr 
32 


made in four sizes—25", 
and 40° swing. 
—— o<me — —- 

It is Cheap. 


The 
propulsion 


overhead trolley system of electric 


gains ground because it is cheap. 





A New Upericat Driuu. 


| In the first place the labor is only one 
| half in taking the cards, 

| Second: The two diagrams are brought 
the and 
valves may be quickly and correctly set. 


| together for comparison by 


| eye, 


piston, are brought prominently into con- 
trast, as they are not in single diagrams. 
Many young operators imagine the true un- 
balanced pressure in an engine to be that 
shown bya single card; the only way the 


trace them both on the same atmospheric 
line, which is difficult has 
facilities of a drafting room at his disposal. 

Fourth : The labor of running the separate 


unless one 





as there are twice as many cards to handle, 





| 
trial 


Third: The steam pressure and the back | 
pressure lines, from opposite sides of the 


single cards can be brought together is to 


the | 


cards under the planimeter is twice as great, | 


facturers who take apprentices only upon 
If the boy does not show that he is, so 
to speak, in love with his work, and has a 
lstrong inclination to get ahead in a knowl 
edge of what he is doing, after a trial of six 
months, it is concluded, and wisely, that he 
had better do something else. This plan re 
sults, almost invariably, in turning out good 


mechanics, and is in every way to be com 
mended. 

Several establishments have a library, and 
sometimes a reading room, connected with 
the works, and in various ways encourage a 
| study of matters relating to the trades and to 
Noting what 
‘read is one of the safest means of predicting 


engineering matters. boys 
ultimate success, or lack of success. 

A manufacturer has no moral right to keep 
| . . . 
}a boy working ‘for several years with the 


As against the quality of being cheap is its 
quality of being dangerous. That 
it is dangerous there is no room 
for question. There is danger 
from the wires themselves, and 
danger from other wires that may 
cross the trolley wires; danger 
to firemen and to people who pass 


along the streets, as has been 
demonstrated, notably, by the 
increase in accidents in cities 
where the system is in use. The 


unsightliness of the poles may be 
left out of the question, because 
the majority of people in Ameri 
can cities have no care for sight- 
liness so far as the streets are con- 
corned, 

It 


overhead trolley system 


favor of the 
that it 
affords a fairly quick and com- 


can be said in 


fortable means of transit where 
more costly methods would not 
be employed, and that probably 
killed 


wires were under - 


aus many people would be 
the 


storage 


hy le tng run over if 
if 
But this is saying nothing in favor 
which, if it has a place at 
all, is in Comparatively thinly settled locali- 


vround, or batterics were em- 
ployed, 


of the system, 


wires and crossed wires 
are not so likely to get in their deadly work. 
Still it will be employed everywhere where a 


ties, where falling 


determined fight is not made against it; its 
es G 


cheapness covers everything. 


>_> — 
Five ocean steamers have crossed the At- 
at 
knots an hour. 


lantic wu greater average speed than 20 
These are the City of New 
York and the City of Paris, of the Inman 
Line; the Teutonic and the Majestic, of the 
White Star Line; and the Fiirst Bismarck, of 


the German Line. These five vessels are all 





fitted with twin screws. 
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Peace Preparations. 


Not long since General Miles gave expres 
sion to some rather unpalatable truths in 
regard to the lack of coast defenses by this 
country. He referred to the fact that it 
would require years to equip any consider- 
able fort with the modern appliances of war, 
and, as we think, showed very plainly that 
the country was going on in a way likely to 
lead to serious trouble in times when, be- 
tween nations, little or no interval is given 
for preparation before hostilities are begun. 

The points raised by General Miles are 
such as should receive the thoughtful con- 
sideration of every citizen, and, above all 
things, the attempt to make party capital 
out of the expenditure necessary to put the 
country in a reasonable state of defense should 
be discountenanced. The requirements de- 
mand a much larger navy, and much better 
coast defenses. This does not mean war; on 
the contrary, it means taking the only pre- 
caution possible to avoid war. ‘Lhe preserva- 
tion of peace is, undoubtedly, next to up- 
holding national honor, the great desire of 
the American people, and the way—the only 
sure way—to insure peace is to be prepared 
for war. It is costly, no doubt—this prepar- 
ing and keeping prepared for war—but it is 
not so costly as war itself. 

Great engineers and mechanics decide the 
fate of nations in these days. The best guns, 
the best fortifications, and the best warships 
are, by far, more potent than numerical 
strength—potent in deciding battles, and 
potent in preventing them, It is better that 
some of the engineers and mechanics of the 
country be employed now, than that great 
armies be employed later on, ; 

A good deal of foolish talk is indulged in 
as to the previous naval achievements of 
America Such 
achievements would be impossible now, as 
any ordinary mechanic could explain to those 
who rely on a contemplation of the records 
of the past. Wooden ships and cast-iron 
guns are interesting only as relics, and scarce- 


with improvised navies. 


ly better than useless for offensive and defen- 
sive purposes. 

It isa great pity that the creditable efforts 
towards creating a navy and fortifying the 
seacoast should even appear to weaken, It 
is something that is not demanded by the 
people, who have come to fully understand 
that great war vessels, great guns, and great 
fortifications cannot be built in a few 
months, but are the work of years, and that 
the Jabor expended upon them is in the in- 
terests of peace rather than in the bringing 
on of war. 
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Railroad Train Accidents. 


The large and increasing number of rail- 
road train accidents calls for further and 
more stringent measures on the part of the 
properly constituted authorities to render 
their number less. The railroad interests of 
the country are enormous ; so large as prac- 
tically to defy anything in the way of public 
opinion, unless that opinion finds expression 
through legal enactment—a difficult matter, 
for reasons well known, but not impossible. 

It is of more importance to the public that 
traveling by rail shall be reasonably 
than it is to the owners of railroads. 
latter can afford to gamble in human 


safe 
The 
life, 
And 
it is no mystery that they do so gamble, not 


winning more money than they lose. 


only in relation to the general public, but in 
Some of 
the largest and richest roads in the country 


relation to their own employes. 


are the most prone to sin in regard to pro 
tecting life by failing to use proper and 
well known means for securing the safety of 
passengers and operatives, 

Legislation in regard to railroads should 
undoubtedly be very carefully considered. 
Unnecessary crippling of a railroad in any 
degree reacts upon the public, but it is as 
necessary to insist upon some regard for 
human life in railroad operation as it is— 
for example—to insist that powder or other 
explosives shall not be indiscriminately 
ought not to be 
railroads 


stored in large cities, It 


necessary to insist that should 


adopt reasonably safe methods in operating 








trains, but it ¢s necessary, as all experience 
teaches. 

One thing that would operate to reduce 
the number of train accidents is the making 
of it incumbent upon the officers to report 
at once to some competent board every acci- 
dent, and the cause; something as the officers 
of English roads are compelled to report to 
the Board of Trade. As it is now, the pub- 
lic are left in uncertainty as to such accidents. 
The mouths of every one connected with the 
road, upon which a serious accident occurs, 
are sealed in the matter. If the furnishing 
of such reports were rigorously insisted 
upon, there is little doubt that the number 
of accidents would be very materially de- 
creased. Letting full, and complete, and 
immediate light shine on the subject would 
reveal the weak spots in the operation of 
roads and the equipment of trains, and, in 
many instances, reform would be demanded 
in such a way as to be heeded. 

It is not possible to entirely avoid acci- 
dents to railroad trains. The care, the 
watchfulness, the intelligence of the opera- 
tives, is an important factor, and all experi- 
ence has shown that the most careful of men 
will fail sometimes. But such accidents can 
be lessened by compelling railroads to adopt 
approved means to that end. If, in addition 
to this, they would pay sufficient wages in 
some of the so-called minor situations to 
attract first-class men, and keep motive 
power, rolling stock, bridges and track in 
proper condition, instead of periodically dis- 
charging men whose services are requisite 
for this purpose—discharging them to tem- 
porarily lessen expenses in the interest of 
speculation—railroad accidents would be of 
comparatively rare occurrepce. 

ee 2 
Over-production. 


Low prices for cotton have suggested a 
remedy to southern agriculturists, namely, 
to plant less cotton and more of something 
else—something that can be eaten. Over- 
production is said to be the cause of the low 
prices that rule. When, however, it is seen 
that a large percentage of the population of 
the world—even of this country—cannot ob- 
tain the manufactured products of the cotton 
fields in sufficient quantity to supply their 
needs, it would seem to be rather a question 
of under-consumption. For could every one 
have all the cotton goods he would like, or 
needs, the production of the raw material 
would be far too little for the purpose. As 
with cotton goods so with everything that is 
the product of labor. 

If all the people could so employ their 
time as to have something to exchange, one 
with the other, there would be little danger 
of over-production. The fact that there is 
less demand for raw cotton, affects not alone, 
nor mainly, those who raise cotton ; it im- 
plies that those who manufacture cotton 
goods will have less work, that less machin- 
ery will be required, and that workingmen 
in all industries will have less to exchange, 
or, as it is generally stated, have less money 
to spend. And this brings about what is 
usually called over-production. It is there- 
fore for the interest of all that every indi- 
vidual shall have an opportunity, in some 
way, to become and to continue a producer. 
It may be too much to expect that all shall 
be employed, but it is for the general good 
that this condition prevail as far as possible. 
Whatever stands in the way of this should 
be removed. 

ae — 
New York and the World’s Fair. 


The State of New York is not doing itself 
credit in its preparation for the World’s Fair. 
This is particularly true of the city of New 
York, where very meager interest is shown 
inthe matter, Standing back at this time 
is short-sighted policy. Naturally enough, 
there was a little feeling in the selection of 
Chicago as the place in which to locate the 
great exhibition; but the selection was made, 
and aside from any feeling in the matter, 
the city of New York has a greater interest 
in the success of the fair than Chicago has. 
It is not now a question of local pride, but 
one of national pride and national import- 





ance. If it were to fail, in any sense of the 
word, it would work greater injury to New 
York than to Chicago. By all means both 
the city and the State should put forth al] 
reasonable efforts to help insure its success ; it 
is unfortunate that more has not already been 
done. There is little enough time left, and 
both national pride and self-interest demand 
energetic work. 
ee See 

Mr. T. Carpenter Smith, at a recent meet- 
ing of the Engineers’ Club of Philadelphia, 
stated a plain fact when he said : 

During five or six years every [electric} 
wire put underground was put there for th: 
express purpose of showing that it could not 
be done. As soon as it came to be done by 
those interested in having them there it was 
seen that there was no difficulty about it. 

Five or six years — longer, in fact—tempor- 
izing in the matter of placing wires under 
ground has kept the use of electricity back 
instead of advancing it, in most large cities 
in this country. Engineers did not believe 
in the arguments used by electric companies 
as to the impracticability of using under- 
ground wires, but there were a great many 
people who did so believe, while at the same 
time they did not want wires strung promis- 
cuously over their heads. When it became 
apparent, ten or fifteen years ago, that tele- 
graph, telephone and electric wires were to be 
multiplied over and over again, was the time 
to have begun putting them underground, 
thereby disarming opposition. The differ 
ence in cost was a minor question, and one 
that would have taken care of itself. 


At the meeting referred to above, there 
was considerable discussion as to the com- 
parative merits of the trolley system as com- 
pared with the storage battery system of car 
propulsion. It was said, which is undoubt. 
edly true, by Mr. Salom, that ‘‘the storage 
battery suffers from the fact that the experi- 
ments upon it have been heretofore confined 
to a small scale.” 

The fact is that interested parties have no 
use for the storage batteries for car propul- 
sion so long as the trolley system is permit- 
ted ; there is more immediate money in the 
latter system, and, naturally enough, electric 
roads are built for money-making purposes. 
The storage battery system is not developed 
as yet, and is not likely to be as long as the 
use of overhead wires is permitted. There is 
no especial incentive for its development. 

———_r a o—___—_ 

The citizens of New York, and those who 
do business there, are proverbially a long- 
suffering people. Serious complaint is sel- 
dom made at the chronic over-crowding of 
surface and elevated cars, the passengers ap- 
pearing to take it as a matter of courtesy on 
the part of the companies that operate these 
lines that they are permitted to hang on the 
straps and cling to the platforms. <A recent 
instance—if it can be called recent—is that of 
the Hoboken ferry, that has a large passenger 
traffic in those who work or do business in 
New York, and have their homes in New 
Jersey. For months only one slip has been 
used on the New York side, the company be- 
ing reported as doing something or other, 
that is not very apparent by the progress 
made, to the other slip. Asa result, the num- 
ber of trips made is reduced, and both the 
boats and the waiting room on the New York 
side are more than crowded at certain hours 
in the day. Some one did venture, some time 
in the dim past, to mildly remonstrate, and 
some commissioner or other, who is supposed 
to have something to do in the interests of 
passengers, interviewed an ofticial of the 
ferry company, who promised that the neces 
sary improvements should be completed at a 
date which is of the past. It is probable that 
the company makes more money by the pres- 
ent system of overcrowding, and hence has 
no especial desire to make any change in this 
respect. That, and the fact that the people 
fail to demand their rights, seems to be all 
there is of this, as of many parallel cases about 
and in New York City. 

EEE 

The immense damage done by the Missis- 
sippi River in its latest outbreak is likely to 
call out some effort greater than yet made to 
restrain its waters. There is room for the 
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finest engineering talent in this direction. 
The task is really a large one, and will re- 
quire the expenditure of a vast sum of 
money. But no one can doubt that it will be 
eventually accomplished. The damage done 
by the present flood can hardly be estimated 
in dollars and cents; it would pay the inter- 
est on a large sum of money for a good many 
years. It will be accomplished, but some 
one must point out a practical plan for doing 
whatis required. There is, as might be ex- 
pected, considerable difference in the opin- 
jons of experts upon the subject. 


OeesFIONs amp) 
(JU sinswERs. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there ts a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on @ separate 
sheet. 

(234) A., Toronto, Can., writes: Please 
publish a simple rule for finding the gears on 
any screw-cutting lathe for different pitch of 
threads. A.—See our answer to Question 
121, in our issue of March 12, 1891. 


(235) G. D., New York, writes: Please 
inform me through your columns where I 
can purchase a book that will describe all 
about spirals and angles on milling ma- 
chines, not in algebra. .A.—Probably the 
Treatise on the Construction and Use of 
Milling Machines, published by Brown 
& Sharpe Manufacturing Company, Provi- 
dence, R. I., will suit your purpose. 


(236) A. S. M., Philadelphia, Pa., writes : 
I would be obliged to you if you will inform 
me through your columns where I can ob- 
tain the best information in regard to the 
extraction of logwood for dye purposes. If 
you have never published an article on this 
subject, can you refer me to any books treat- 
ing on it, or of manufacturers of machinery 
for the purpose? A.—We have not pub- 
lished an article treating on this subject, and 
we have not seen a book that will give the 
desired information. The Lowville Iron 
Works Co., Lowville, N. Y., may build 
machines for the purpose mentioned. 


(237) H. J., Chicago, Ill., writes: Please 
give me information through your columns 
as to the following: Is there any process 
similar to blue-printing by which black 
prints can be made, black lines on white and 
white on black? If so, please give method. 
A,—Wedo not know of such a process which 
would be of a practical utility. Nearly all 
the various processes are described in a 
book entitled Modern Heliographic Process- 
es—a manual of instruction in the art of re- 
producing drawings, engravings, manu- 
scripts, ete., by the action of light, for the 
use of engineers, architects, draftsmen, art- 
ists and scientists, by Ernst Lietze, pub- 
lished by D. Van Nostrand Company, 23 
Murray street, New York, Although this 
book has been published for some time past, 
we have not seen any of the processes, ex- 
cepting blue-printing, used to any large ex- 
tent by draftsmen. 


(288) S. D. H., Baton Rouge, La., writes : 
You will confer a favor by giving me some 
information. I have a friend who is silver- 
ing looking glasses, and he has found a difli- 
culty in cleaning the glass. The one I have 
reference to shows spots or slight marks on 
the glass, although there is no abrasion visi- 
ble. Could you suggest something to re- 
move them? .A.—The trouble may be due 
to not having the surface of the glass chemi- 
cally clean previous to immersion in the bath. 
For cleaning the glass the following has 
been recommended: The surface is first 
covered with thick whiting cream, free from 
grit, which, when dry, is rubbed off with the 
purest cotton wool. The surface is then wetted 
entirely with dilute nitricacid, and afterwards 
thoroughly washed with distilled water 
poured over it, and, last of all, it is suspended 
in a flat vessel containing alcohol, where it 
remains until the bath is ready to receive it. 




















(289) W. L. A., Norristown, Pa., writes : 
Please give me a list of a few good technical 
schools. I wish to take a course in one of 
them. Any information you may give me 
in regard to thisI shall esteem a great favor. 
1.—We suppose you intend to take a course 
in mechanical engineering. The Lehigh Uni- 
versity, Bethlehem, Pa., is probably the 
most convenient one for you. Then there is 
the Cornell University, Ithaca, N. Y.; Massa- 
chusetts Institute of Technology, Boston, 
Mass.; Ohio University, Columbus, O.; Ste- 
vens Institute of Technology, Hoboken, 
N. J.; Troy Polytechnic Institute, Troy, 
N. Y.; University of Illinois, Champaign, 
lll.; University of Virginia, Charlottesville, 








Va.; University of Wisconsin, Madison, 
Wis.; Worcester Polytechnic Institute, 
Worcester, Mass., and many other good in- 
stitutions. Write toany or all of these, and 
they will give you all the information you 
need in regard to admission and studies pur- 
sued, which will enable you to make your 
choice. 


(240) W. A. K., Pittsburgh, Pa., writes: 
Kindly describe how locomotive and car 
builders measure the gauge of track. Do 
they measure on the small curve joining 
flange and tread of railway wheels? A.— 
Locomotive builders measure the gauge of 
wheels by a template made in the following 
manner: Two sections of the heads of the 
rails are drawn on a board at the proper 
distance apart. If the gauge of track is 4 
feet 84 inches, the clear distance between the 
wide part of the heads of the rails is equal to 
4 feet 84 inches. The curve which joins the 
flange and tread of wheel is then drawn so 
that there is 8 inch clearance between each 
rail and flange of wheel. A clearance of 2 
inch is the most common one, but some rail- 
road companies demand a little less clear- 
ance. The template is then made from this 
drawing, and is used for measuring the 
gauge of wheels on the axle. 2. If I am not 
asking too much, can you give me a table 
showing comparative endurance against fire 
of different stones compared with fire-brick ? 
A.—We should be pleased to do so, if we had 
such a table at hand. 


(241) R. S. R., Baldwin, La., writes: 
Kindly explain to me how to line a pulley 
that is at right angles with another. For in- 
stance, the driving pulley is 6 feet in diam- 
eter, and that to be driven is 28 inches; the 
former is placed on a horizontal shaft, and 
the latter on a vertical shaft. I have not suc- 
ceeded in placing the pulleys on the shafts 
so that the belt will stay on while running. 
A.—The single and sufficient condition that 
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the belt may run properly under these condi- 
tions is this: The point at which the belt is 
delivered from each pulley must be in the mid- 
dle plane of the other pulley. If the belt 
runs in the direction as indicated in Fig. 2, 
then the point at which the belt is delivered 
from the pulley A is at 2,; this point is rep- 
resented by Ain Fig. 1, it must lie in the 
middle plane ¢ d of the pulley A, and in the 
middle plane e f of the pulley B, and ina 
line of their intersection tangent to both 
pulleys. It is of importance to have the 
pulleys far enough apart so as to give an easy 
twist to the belt, and in practice the pulleys 
may need a little adjustment on their shafts 
so as to make the belt run properly. With 
the position of pulleys as here shown the belt 
will run only in the direction as indicated by 
the arrows. 


(242) W. J. B., Stapleton, Staten Island, 
writes: I am figuring on a new rail espe- 
cially adapted to elevated railroads. It is a 
rail that requires the consideration of con- 
traction and expansion, which I do not 





thoroughly understand. Please tell me what 


would be the total amount of contraction 
and expansion of one rail. A.—'lhe total 
expansion of the rail will depend on its 
length, and the material of which it is made. 
The variation of length for each 10 degrees 
in temperature is for cast iron, .0000617 ; for 
wrought-iron, .0000667 ; for steel, .0000653. 
If it is a steel rail 12 feet long at any given tem- 
perature, then for an increase of 10 degrees 
in temperature the rail will expand to a 
length of 

12 + (.0000653 x 12) = 12.00078 feet ; 
for an increase of 20 degrees the rail will ex- 
pand to 
12 + (.0000653 x 12 x 2) = 12.00156 feet ; 
for a decrease of 20 degrees, the rail will 
contract to 
12 — (.0000653 «x 12 x* 2) 11.99844 feet. 
2. Is it possible to cast rails? A.—Yes. 3. 
What would be the cost of a patent, and 
what are the first steps towards obtaining 
one? A.—The first step is to engage a re- 
liable patent solicitor; he will do the whole 
business for you, and give all the informa- 
tion in regard to cost, etc. 


(248) J. F. S., Paterson, N. J., writes: 
Kindly enlighten me upon the following 
points through your columns. <A tree 90 


feet in height was broken off at such a point 
that one end of the broken part rested on 
the point of fracture, the other end rested on 
the ground 36 feet from the base of trunk. 
It is required to find the distance from the 
ground to the point of fracture. The follow- 
ing diagram shows the conditions of the 
problem. I have a slight knowledge of al 
gebra, but when this problem was presented 
to me I scanned it and declared that it re- 
quired a knowledge of the higher mathemat- 
ics and was beyond my powers. My shop- 
mate who presented it to me is inclined to be 
rather skeptical of the practical utility of 
higher mathematics, and when he returned 
triumphantly two or three days later with a 
solution of his own, he was more than ever 
convinced of the superiority of ‘‘horse sense” 
over higher mathematics. He did it by 
drawing a straight line and erecting a per- 
pendicular thereto, and then scaling down 
to one-half of the original dimensions. This 
gave for the height of the tree 74 inches, and 
for the distance from the base of trunk 4 
inches. Then he found a point on the per 
pendicular equally distant from the end of 
the 4 inches and the extremity of the perpen- 
dicular. The rest was easy. I contended 
th'at there was a better way than his, by num- 
bers, or rather algebra. Because, suppose the 
dimensions had been 900 feet and 360 feet he 
would have to be very careful in his sealing. 
Please give us a solution by algebra or some 
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other branch of higher mathematics. A. 
This is one of the simplest problems in cle 
mentary algebra. Here we have a right 
angle triangle A BC ; the length of one side 
A Cis given, and the sum of the length of 
the other side A Band that of the hypoth 
enuse B C( is also given, namely 90 feet. 
Now geometry teaches us that the difference 
between the square of A Band B Cis equal to 
the square of A C = 36 X 36 = 1,296. Let 
us state this condition in algebraic language. 
We will denote the length of A & by ev, 
then evidently B CG = 90 —.w2; hence we 
have 
(90 — a)? — x? = 1,296. 
The square of 90 — xis equal to 8,100 — 
180 2 + 2*; hence our equation takes the 
following form : 
8,100 — 1802 + 2? — z? = 
canceling, we have 
8,100 — 180 2 = 
transposing, 
8,100 — 
which gives 


1,296; 


1,296; 


’ 


1,206 = 1807; 

6,804 

180 
hence the height of A B is 37.8 feet, and the 
length of B C is 52.2 feet. Unless your 
shopmate has a knowledge of mathematics, 
he is incapable of judging of its practical 
utility; he certainly must know that any per- 
son not familiar with a subject cannot ex 
press an opinion of his own in regard to its 
merit. We have found algebra and other 
branches of mathematics to be of great prac 
tical utilitv, and our advice to you is to get 
asmuch knowledge of mathematics as you 


= 37.8 feet; 
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Rag Wheels—Milling Machine Feeds— 
Technical Education. 


sy A. D. PEntTz. 


I am glad that the are attachment to 
drawing boards for perspective work has 
been tried and found good, and Iam obliged 
to Mr. Leclere for evidence of it. It, however, 
isnot how good athing may be, if no one 
knows of it to use it for his advantage, but in 
the fact of its being known and used, that 
helps progress. It is the privilege of every 
one of us to make known every device or sug- 
gestion that will help to perfect the art. And 
it will be just as easy to build a new course 
on the edifice of progress if it be on a higher 
elevation, as it is to rebuild au old course at 
a lower level. 

Recent experiments indicate that a coarse 
rag wheel” clamped tightly, so that 
about an inch of radius only is free and run 
very rapidly, will serve to burr after mill- 
ing on many of the more exposed corners 
of work, and it is thought that the operation 
will pay; and further that this may, by the 
use of specially constructed wheels, be in- 
definitely extended to the removing of burrs 
from more difficult shapes and locations. 

There are questions relative to feed actions 
for milling machines which may profitably be 
further discussed. They are these, and per- 
haps others: A screw, if the driver Consumes 
so much power that under heavy cuts its 
demands sometimes force a belt of reasonable 
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size and adjustment to slip, before it ac 
complishes its work. A rack and pinion, 
under the same exact conditions, will, hew- 
ever, freely take the work forward and with- 
out a hitch. This raises the question: Can 
a practical feed for a universal milling ma- 
chine be designed to be driven by a rack 
and pinion which can accommodate a divid- 
ing head for spiral cutting, and the swivel 
plate?) And can the motion from the cutting 
spindle be reduced sufficiently, say one 
revolution of the pinion to one hundred and 
fifty of the cutting spindle, without pro 
ducing a complicated train either of pulleys 
or gearing? I have tried do not find 
any great advantage over a screw feed, in 
reducing partly by a worm on the spindle. 
The operating of a feed from any source not 
positively connected to the spindle is bad 
mechanics, because when a milling machine 
can feed at a time that the cutter can be at 
rest it sometimes will do so, and then 
something will be injured. Hence a separate 
countershaft or driving pulley to operate 
the feed is hardly a thing te be commended 
for a machine tool to be made for the gen- 
eral market. 

Apropos to the last remark above: My ex- 
perience is, that a machine of any kind for 
general sale and for a particular purpose 
should be simple of operation rather than 
simple of construction. The machine should 
be the expert, and notthe operator. To in- 
dicate how trué this is, I turn to the most 
universally used of tools—the sewing ma- 
chine. The No. 2 W. & W. was and is the 
simplest, most quiet and most mechanical 
tool ever made to sew the lock-stitch, and 
an expert operator can do wonders with it; 
but in the hands of a person who cannot ad 
just it to the work it is doing, and to the 
weather, it is a very unsatisfactory machine. 
The present W. & W. machine is, on the 
contrary, an elaborate piece of mechanism, 
in which each adjustment is performed auto- 
matically, with certainty and precision. 
Therefore while as a toolit is more compli- 
cated, it demands only the simplest capacity 
in its operator. This principle may again 
be indicated in the Wilcox and Gibbs ma- 
chine, which originally was a simple little 
tool with an adjustable tension, and because 
the seam looked better when the stitch was 
too tight it generally was made so. This 
caused the thread to break and the machine 
to get the reputation that its work unraveled; 
so the intelligence that had been required of 
the operator, and which experience proved 
the operator as a rule could not be relied on 
to exercise, was put into the design of a new 
tension which could not be made to give 
variable results, so that now the results got 
on that machine are as reliable as those got 
by lock-stitch mechanisms. In our own 
trade this principle is continually repeated. 
An expert workman can turna great quan 
tity of good work with a hand-tool on a very 
simple lathe, and he can also *‘ chase ” small 
threads very fast with a “comb.” An ordi 
nary man, however, will spoil work with 
these simple appliances much more rapidly 
than the other can perfect it. Therefore the 
engine lathe was made with a slide rest and 
lead screw; thus the inferior skill of a poor 
mechanic is assisted by the intelligence of the 
tool designer, and thus the productiveness 
of ashop with modern tools is greatly in- 
creased; for there are not cnough expert ma 
chinists to go around, and thecommon, ordi- 
nary kind of men outnumber them many 
times, so that tools which make it more cer- 
tain that good work, as a rule, can be got 
from mechanics as they come and go, make 
the realization of estimates more certain and 
satisfactory all around, These facts again 
indicate the gradual elimination from all but 
the best of tool work of the old kind of ex- 
pert workmen, who in themselves have the 
ability to attack and solve one practical 
problem after another, and to make as good 
a job of the first piece they operate on as 
any later one, or as it is needed or can be de 
sired to be. Further, it can be easily shown 


and 


that it is to the great prevalence of tools of 
precision in this country that we are indebted 
for the condition that foreign machinists gen 
erally are able to do a variety of work better 
than Americans on énferior tools, and that alé 








are becoming specialized and expert within 
constantly more contracted areas. In this 
country the rule wasthat a machinist should 
be able to take a piece of work, and, in mak- 
ing it, operate all manner of tools; but he 
was specialized either to large or small, or 
fine or rough work. In some European 
countries a man is specialized to the lathe, or 
the planer, or the bench, or the erecting floor; 
but he generally is required to do large, small, 
fine or coarse work on the tool he operates. 
From these conditions, however, the mechan- 
ics of all countries tend toward greater spe- 
cialization—to a greater concentrationin a 
smaller field—the American to one tool and 
the European to one restricted grade of 
work, 

With every respect to Professor Galbraith, 
I ask: Where is the technical graduate to get 
his practical training after graduation? In 
an experience of nearly thirty years I have 
known just three school men who took prac- 
tical experience after their school technical 
training had ceased. Two of these men had 
been graduated ; one of whom I have lost 
sight of, the other isthe junior partner in a 
patent soliciting firm. Neither of these men 
worked more than a few weeks, certainly 
not six months, and Iam almost sure that 
both confined themselves exclusively to the 
engine lathe, and each was a relative of an 
officer in the shop, above him. The man 
who did not graduate had a father who 
‘‘cleaned house with him” for his failure, 
and set him to work as a boy to learna 
trade. The other day this last man, who 
has devised an electric motor, defeated in 
competition a whole liae of others and se- 
cured a government contract of considerable 
importance. This man's value does not 
come because he preferred athletic to mental 
science at college, but in spite of it. If he 
had been graduated, entitled to his degree, 
and then taken as thorough a_ practical 
course as if his bread depended on it, he 
would be iusomuch a better man. In train- 
ing, the great mistake is made in comparing 
civil engineering and architecture to me- 
chanical engineering and clectrical engineer- 
ing, while in reality surgery and medicine 
have closer educational relations. Arts, like 
architecture and civil engineering, which 
create passive structures, demand results that 
must, to fulfill these objects, be symmetrical 
and strong when at rest only, and when these 
conditions are effected the design is a suc- 
cessful one. The strength of materials, the 
force of gravity, leverage, and perhaps other 
conditions and laws of nature, must be 
known and applied to passive structures; 
but all of them are fixed conditions and laws, 
and may better be determined on paper than 
in materials; for if the structure will go to- 
gether, carry its load satisfactorily, and be 
fair to the eye, it will not be required to do 
anything else as long as it lasts. Now me- 
chanical engineering must do all this also, 
but if it did naught else it could be taught 
in the schools and practiced without shop 
work being a necessity on the part of the 
student. But the results must move and be 
moved, and in each moment of the differing 
motions of a score of parts in one machine 
to do a single operation there is a new com- 
bination of relations, and each combination 
may have a duty to perform in forwarding 
some part of the operation towards its end. 
Now it has been found that to predetermine 
all these motions to such exactness that the 
result may be calculated with even reasona- 
ble precision is not a teachable thing theo 
retically, and only comes to men at all after 
long practice and behind many experiments. 
It is absolutely impossible for an impractical 
student, without trying, to calculate the ac- 
tion of the needle thread in sewing, as it 
passes about the looptaker of either a Wil- 
cox & Gibbs or an old Wheeler & Wilson 
sewing machine. Hence if one mechanical 
element cannot be comprehended in its action, 
but be readily delineated and understood 
as a metallic form, how much more difficult 
will be a perception of the combined actions 
and their varied relations to one another, of 
many. If engineers get their mechanical 
science first, and are never to do practical 
nor experimental machine work with their 
own hands afterward, nor get nearer to the 





moving facts of machinery than the drawing 
room or the office, they will have to depend 
on others to do this for them; and thus it 
will take an educated scientist and a practi- 
cal mechanic—two men—to be a mechanical 
engineer. Do the reputations of great sur- 
geons rest on operations they have planned 
and have directed others to do, or on those 
they have performed with their own hands ? 

There may come a time when in connec- 
tion with every school there will be factories 
where real practical work is made and sold, 
and where each apprentice or student, or 
whatever he may prefer being called, will be 
credited with and paid for passable work 
done, or be charged with and pay for his 
failures, as in practice, 























A large railroad tool factory will be erected at 
Mineola, Tex, 

A $500,000 universal steel plant will be erected at 
Youngstown, Ohio. 

The Deadwood (8S. D.) Electric Light Company 
will erect a new plant. 

An electric light and power plant may be estab- 
lished at Gladstone, Mich. 

There are prospects of a copper works being 
erected at Pyramid, Nev. 

The Denver Tramway Company will erect a new 
power bouse at Denver, Col. 

The Springfield (1l.) Woolen Company is to add 
a new 60 horse-power boiler. 

It is said that a $150,000 company will erect a 
cotton-mill at Knoxville, Tenn. 

The Pepperell Machine Company, of Nashua, N. 
H., has been capitalized at $25,000. 

It is understood that the Linden Steel Company 
will enlarge its plant at Pittsburgh, Pa. 

The Crane Machine Company will operate the 
machine shops in Shepherdstown, W. Va. 

A foundry, machine and repair shop will be built 
by 8. K. Allen & Sons at Humboldt, Tenn. 

The Tupelo (Miss.) Foundry and Machine Com- 
pany will increase the capacity of its plant. 

The Elliston Manufacturing Company, at Ellis- 
ton, Va., will add a bolt factory to its plant. 

The Southwestern Bridge Company, of Little 
Rock, Ark., will erect a plant at Rockdale, Tex. 

The New England Machine Company has been 
organized at Bennington, Vt , with capital $100,000. 

Drawings and specifications have been prepared 
for the new 5,000-spindle cotton-mill at Pineville, 
1 ee oe 

The Williamsport Machine Company, Williams- 
port, Pa., is enlarging its machine shop to 450x55 
feet. 

The Duluth & Iron Range will build an eight- 
stall addition to the roundhouse at Two Harbors, 
Minn. 

The new boiler shops of the New York Central 
Iron Works at Geneva are about ready for occu- 
pancy. 

Preparations are being made by the Seaboard 
Air Line for the erection of repair shops at Elber- 
ton, Ga. 

The Atlas Foundry Company is a new $4,000 con- 
cern in Chicago, Ill; W. J. Brett is an incor- 
porator. 

The Blymer Machine Company has been incor- 
porated at Chicago, with $50,000 capital. D. Holmes 
is interested. 

The Morgan Machine Works, Morgan, Texas, are 
preparing to enlarge their plant. P. Tancred is 
the manager. 

The Yonkers (N. Y.) Machine Company has been 
incorporated, to manufacture electrical machinery. 
Capital, $5,000. 

A corporation, with a capital of $250,000, is being 
formed in Fall River, Mass., for the manufacture 
of cotton plush. 

The Spearing Safety Shoe and Automatic Brake 
Applying Company is a new $1,000,000 concern at 
Lancaster, N. H. 

The Olney Gravity Motor Company, of Chicago, 
Ill., has been capitalized at $1,000,000. H. J. Olney 
can give particulars, 

The Boyce Foundry and Machine Company has 
been incorporated, with $50,000 capital stock, at 
East Liverpool, Ohio. 

M. C. Hammett, of Troy, N. Y., has recently in- 
creased the capacity of his plant by adding con- 
siderable new machinery. 

The Cornet Steel Company, capital stock, $500,- 
000, was chartered recently, at Baltimore, Md., to 
manufacture steel and iron. 

The Tennessee Coal, Iron and Railroad Co. will 
erect two large model steel plants, basic, in the 
Birmingham (Ala.) district. 


The Automatic Machine Company, of Port Byron, 
N. Y., has been incorporated, with a capital of 
$75,000. E. M. Slayton can inform. 





President Allemong has now in contemplation 
the starting of the Salem (Va.) Rolling-mi!), to 
manufacture cotton ties exclusively. 

The American Brass and Metal Works, Detroit 
Mich , is to make an addition to the plant, 160x«4 
feet, two stories, thereby increasing their capicity. 

The machine and repair shops of the Queen & 
Crescent, Meridian, Miss., which were recently (de. 
stroyed by fire, are to be rebuilt on a larger sexe 

The Blockland Plow Company has been 
ized at Temple, Texas, and will at once erct g 
plant for the manufacture of agricultural ple. 
ments. 

The Compound Spring Power Co., 1034 
street, Philadelphia, Pa., issue a small circu) 
lating to the spring motors they make for various 
purposes. 

The Baltimore & Ohio Railroad is building 


new 

locomotive repair shop at Grafton, W. Va., on the 

site of an old shop that was torn down a few 
weeks ago. a! 

The machine and repair shops of the Queen & 

Crescent Railroad, Meridian, Miss., which were 


recently destroyed by fire, are to be rebuilt on g 
larger scale, 

The Smith Cotton Hoe Company has been or 
ganized at Atlanta, Ga., with a capital st: of 
$50,000, and will erect a plant for the manufacture 
of agricultural implements. 

James A. Taylor & Co., Wilmington, Del., issue 4 
catalogue illustrating and describing measuring 
implements, gauges, eto., made by them; 
hardened steel mandrels and reamers. 


John Henry Blake, 136 Liberty street, N. Y., issues 
a circular illustrating and describing the Lake 
boiler pressure regulator, This regulator operates 
the damper by hydraulic pressure from the water 
in the boiler. 

At Fall River, Mass., the stockholders of the new 
Sanford Spinning Company have organized. (f 
the $400,000 required, $350,000 is subscribed, and 
plans are now being drawn for the mill, which: will 
be 375x100 feet, three stories. 


ilso 


The incorporation of the Jackson Bridge and 
Iron Company is announced. The company wil! 
locate at Jackson, Mich. It has a capital stock of 
$100,000. It has been offered an excellent bonus by 
the Land and Improvement Company. 


The National Chuck Manufacturing Co., now lo- 
cated at Mt. Vernon, N. Y., are about to remoye 
their works and office to One Hundred and Thirty 
second street and Fourth avenue, New York City. 
where they will have increased facilities. 

The Erwin Cotton-mills Company has been chir- 
tered at Durham, N. C., with a capital stock of 
$125,000, and will erect a 7,500-spindle cotton-will. 
B. N. Duke is president; G. W. Watts, vice-presi- 
dent, and W. A. Erwin, secretary and treasurer 

The Frick Co., at Waynesboro, Pa., are putting 
up a large erecting shop as an addition to their al 
ready extensive works. They employ about 750 
men, divided between the manufacture of steam 
engines and refrigerating machinery. 

The large foundry of W. L. Sharp & Sons at 
Steubenville, Ohio, which was destroyed by fire 
on April 1, has been rebuilt, and the first heat was 
made in the new plant last week. About 100 men 
have been given employment by the resumption of 
work. 


The Keuffel & Esser Co., 127 Fulton street, New 
York, manufacturers of drawing materials and 
surveyors’ instruments, are putting up a new build 
ing, 25 feet front and eight stories high, to ac 
commodate the growth of their business. It will 
have steam power and elevator. 


The Cowles Electric Smelting and Aluminum 
Company, Lockport, N. Y., issue a catalogue which 
gives considerable information about aluminum 
and alloys made by the company. In addition to 
aluminum alloys this company make various other 
alloys. 

Huntsville, Ala., is to have a third cotton factory, 
costing $100,000, which will be located in West 
Huntsville. Work has begun on the building, and 
J. Coons, Manager, has left for the East, to pur 
chase the machinery. The capital was principally 
raised in Huntsville. 

The Mount Vernon Construction Company, of 
Alexandria, Va , has been formed, for the building 
of bridges, roadways, etc. The company is capital- 
ized at $140,000. G. E. Abbott, of Bryn Mawr, Pa., 
is president; L. W. Spear, of Duluth, Minn., sec- 
retary, and J. K. Swartz, of Philadelphia, treasurer 

There is water-works agitation in Stephenville, 
Tenn.; Donaldsonville, La ; Curtis Bay, Md.; Cam 
bridge, Md.; Benson Mines, N. Y.; Wiltshire, ©.; 
West Liberty, Ia.; Charter Oak, Ia.; Elgin, Il; 
Preston, Pa.; Hobart, N. Y.; Atlanta, Ga.: Dun 
kirk, N. Y.; West Milton, 0.; Rock Valley, Ia.; Key 
West, Fla. 


The Lodge & Davis Machine Tool Co., works, 
Cincinnati, O., have just contracted to furnish the 
entire equipment of machine tools, including 
lathes, planers, shapers, milling machines, drill 
presses, turret lathes, etc., of their latest designs to 
the new Arkansas Industrial University, being lo 
cated at Pine Bluff, Arkansas. 


The Berlin Iron Bridge Company has receiv: 
the contract for the new rolling-mill, which tl: 
Waterbury Brass Company, of Waterbury, Conn., 
will build to replace the one lately destroyed !y 
fire. The building will be 150x350 feet, with brick 
side walls and iron roof trusses, covered with t 
Berlin Bridge Company’s patent corrugated ir 
roof covering. 
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The Williams Engine Co., Baltimore, Md., writes 
is: Weare very busy now building engines. Or- 
lers are coming in, and we are compelled to work 
t night, and are contracting with another shop 

larger than ours to take hold of some of the work. 
We are building yacht engines, standard steam en- 
eines, and very high speed engines for direct con- 
nection to dynamos, 


The new power house for the Newport News 
shipbuilding & Dry Dock Co., at Newport News, 
Va., Will be designed and built by the Berlin Iron 
pridge Co., of East Berlin, Conn. In order to have 
the building absolutely fire-proof, no woodwork 
will be used about the construction, as the side 
valls will be of brick, the floors of iron and con 
crete, and the roof will be made with aniron frame 
covered with the Berlin Iron Bridge Company’s 
patent anti-condensation corrugated iron covering. 
rhe steam, compressed air, bot air and electric 
light plant for the entire shipyard is concentrated 
in this one building, and it is therefore absolutely 
necessary that it be fire-proof in every particular. 


The M. C. Bullock Manufacturing Co., Chicago, 
Ill, write us: ‘‘In order to meet the growing de- 
mand for our goods, and to furnish same to our 
customers promptly, we have been compelled to 
open a Salesroom in the center of the machinery 
district of Chicago, at the corner of Canal and 
Washington streets, where we will carry a stock of 
eur well-known specialties, as per the inclosed list. 
From this point we are prepared to make prompt 
delivery of standard goods.’’ The specialties re- 
ferred to above are: Bullock-Corliss engines, Lane’s 
band friction hoists for mining purposes, diamond- 
pointed core drills, wire rope haulage for mines, 
rock drillsand air compressors, champion ventila 
tors for mines and buildings, and a general line of 





mining machinery. 


The Ball & Wood Company, 15 Cortlandt street, 
N. Y., has just shipped the eighth 150 H. P. engine 
within as many months to the Edison Electric Il- 
luminating Company, of Paterson, N. J. In addi- 
tion to this average of one engine per month, they 
have also furnished to the same company one of 
their improved 300 H. P. compounds. There are 
now at the Ball & Wood shops, at Elizabeth, N. J., 
more than thirty engines under construction, em- 
bracing types of their improved simple, tandem 
compound and cross compound engines, all on 
contract and in preparation for early delivery. 








Machinists’ Supplies and Iron. 


New York, May 28, 1892. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry. $15.75 to $16; No. 2, 
$14.75 to $15; Gray Forge, $13.75 to $14. Southern 
brands of good quality are obtainable at $15 to 
$15.50 for No. 1 Foundry; $14.25 to $15 for No. 2; 
and $12 to 13.50 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; and $20.25 
for Eglington. 

Antimony—The market is steady. 

We quote Hallett’s, 113¢c. to 11%e.; Cookson’s, 
14éce. to 1434c.; and L. X., 13¢. to 1344e. 

Copper—The market for Lake Copper is dull and 
easy at 12c. for spot supplies. Casting Copper is 
held at 11.25¢. to 11.40e. 

Lead—A steady feeling rules the market at 
4.226c. bid and 4.25¢c. to 4.2746c. asked for carload 
lots, according tu seller. Holders and buyers are 
indifferent. Demand is light. 

Lard Oil—The market is firm at 56c. to 57c. for 
Prime City. Western on spot is quoted at 55c. 
to 56c. 

Spelter—Some of the smelting worksin the West 
are reported damaged by floods. Shipments are 
out of qnestion. Stock instore is quoted at 47¢c. 
to5e. There is very little demand. 

Tin—Speculative interests are active. and values 
are on the rise, in sympathy with foreign advices. 
The recent deals embrace 10 tons, July, at 21.50ce., 
and 50 tons, June, at 21.40ec. The market is very 
firm at 21.40c. for spot supplies. 





PURE 
FEED-WATER 


For Steam Boilers. 


water that is absolutely freed 
from all scale producing sub- 
stances. 


THE BUNNELL 
FILTER AND PROCESS 


Furnishes Steam Boilers with 


Guaranteed or no sale. 


BrapLey & Company, 
SYRACUSE, N. Y. 





STEER.TYBES 
SMOOTH +» COLD DRAWN 


JohnS.Leng’s Son & Co. New York. 


BRASS AND BRONZE CASTINGS 


A SPECIALTY. 

By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices. 

GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. ¥. 





Assignee’s Sale. Manufacturing Plant. 
DULUTH, MINN. 


All the land, buildings, fixtures, machinery, tools, patterns, 
patents and property of IRON BAY COMPANY will be sold 
by the assignee on very favorable terms. 

Plant is at West Duluth. Main buildings are brick with 
slate roof, and fixtures and machinery cost $75,000 two years 
ago. Buildings at present value, land at cost and the ma- 
chinery and fixtures attached and Leireeey. | a part of the 
real estate inventory $125,000. The unattached machinery, 
tools, unmanufactured material and patterns at a very low 
estimate aggregate $73,000. This plant is especially equipped 
for the manufacture of Various forms of BOILERS. ENGINES, 
SAW Mik and MINING MACHINERY. and FOUNDRY WORK OF 
ALL KINDS, and is in condition to be run at any time, having 
been shut down since the Ist of May, 1892. UNEXCELLED 
SHIPPING F CILITIES ; RAIL OR BOAT. 

Sealed bids for this arenes, as a whole, or separately for 
the land, buildings and machinery attached as one parcel, 
and for whole or any part of balance, will be received up to 
noon, July 1st, 1892. SEND FOR DESCRIPTIVE CIRCULAR 
AND TERMS OF SALE. 

The right to reject any and all bids is reserved. 


F. W. PAINE, Assignee, 
324 West Superior St., Duluth, Minnesota. 


MANUAL OF STEAM. ENGINE. 


By Robert H. Thurston, 


Part Il, Design, Construction & Operation. 
Part I, Structure and Theory. 
Each part, $7.50; or, 2 parts together, $12. 


JOHN WILEY & SONS, NEW YORK. 
. FOR SALE, 


‘SECOND HAND 


HORIZONTAL BORING MACHINE. 


Swings 69’’ over bed, 55’’ over table, six feet be- 
tween centers; power longitudinal and cross feed. 


IRON PLANER, - 


Planes 42’’x 42’’x 20’, one head on cross beam. 

The above tools of our own manufacture and 
never used except in our own shop. In good con- 
dition, but not large enough for our present need. 


Fitchburg Machine Works, Fitchburg, Mass. 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send model or sketch for free advice as to patentability. 
Full information in my fifty page book, FREE. 


Address 


SAML. C. FITZGERALD, Atty., 
1003 F Street, - - WASHINOTON, D. oO. 


ARTIFICIAL SAND. 


The Ogden Mills of the New Jersey and Pennsylvania 
Concentrating Works are prepared to furnish One Thou- 
sand Tons of Dociee Mesh and Two Hundred Tons of Fifty 
Mesh Sand daily, Itis a mixture of Feldspar and Quartz, 
and nearly free from iron. Itis produced by crushing, and 
is sharp, clean and dry ; very suitable for many industrial 
purposes, For prices address 














FOR SALE. 


The entire plant of the Alex. K. Rarig 
Company—engineers, contractors, founders, 
machinists and boiler-makers. Buena Vista, 
Va., June 16, 1892, at public auction. If 
interested, write for particulars. 


J. E. MuuxEn, Trustee, Buena Vista, Va. 


POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 

By STEPHEN ROPER, Engineer. 
Embracing all branches of Steam Engineering. They are 
the only books of the kind ever published in this country, 
and are so plain that any engineer or tireman can easily 
understand them , 

Descriptive Catalogue Mailed Free. 

EDWARD MEEKS, Publisher, 

No, 1012 Walnut St., PHILADELPHIA, PA, 


HART'S. 
ADJUSTABLE 
“DUPLEX” 
DIE STOCKS 


FOR PIPE. 
Send for Illus. Circular, 
HART MFG. CO., 
16 Wood Street, 

Cleveland, Ohio. 


AMERICAN AND FOREIGN PATENTS. 


We refer to well-known men and establishments in 
the machine trades for whom we have done business. 
Epitome of the World’s Patent Laws and Statistics 

Sent Free on Application. 


(Registered English Patent Agent, according to Act 
of Parliament. 


F. W. BARKER'S PATENT AGENCY, 


THE BENNETT BUILDING, 93-99 NASSAU ST., N.Y. 
Monument Chambers, King William St., London, BE. 0., England, 


THE WORCESTER 


DRILL’ GRINDER, 


PLE IN CONSTRUCTION, EFFICIENT 
IN OPERATION, MODERATE PRICE. 
Endorsed by such concerns as 
BROWN & SHARPE MFG. CO., THE PRATT & WHITNEY CO. 
And over 600 others. 
SEND FOR NEW ILLUSTRATED CIRCULAR. 


The Washburn Shops, Worcester, Mass. 
FACTORY RROOMS WITH POWER. 


Three Jarge hails, each 50x'225. 

Two halls, 7000 square feet each. 

Steam power and heat. 

City water; Gas; Cheap freighting. 

Easy traction; Steam freight elevator. 

Shethar Factory, Elm Street, Yonkers, N. Y, 
Apply on premises, or to 























Thomas A. Edison, Ogdensburg, N. J. 


T. ASTLEY ATKINS, 


*WANTED*# 


** Situation and Help” Advertisements only inserted 
= this head. Rate 80 cents a line for each inser- 

m. 
desired to appear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 


Wanted—A skillful draftsman, on steam engine 
and pump work. Address Box 11, AM. MACHINIST. 
Wanted—Position by mechanical draftsman; ref 
erences. Address F. E., AMERICAN MACHINIST. 

Wanted— Position as foreman with concern m’f’g 
small interchangeable work: can design tools and 
labor-saving devices. ‘* No Slouch,’? Am. MAcu. 


Wanted—Working foreman, in small manufac 
tory doing gen’l mach. work. Address forinterview, 
stating expectations, W. A. O., Box 10, Am. Macn, 


Wanted—Position as foreman of machine shop or 
tool room; understands drawing and designing tools 
for interchangeable work. Box 46, Simsbury, Conn. 


Wanted—First-class machinist, thoroughly capa 
ble to take charge of constructing hydraulic ma 
chinery. A young man with proper experience 
preferred. Address A. W.S., AM. MACHINIST. 


Wanted—Experienced young man, understanding 
German, to take charge of machine shop in N. Y. 
City; one acquainted with loom work preferred. 
Address Box 6, AMERICAN MACHINIST. 


Wanted—About July 5, position as foreman by 
practical and progressive machinist (age 2&8); can 
design tools and jigs, and economize labor; good 
reference. Address Box 7, AMERICAN MACHINIST. 


Wanted—First-class mechanical draftsman, famil- 
iar with Corliss engine work and general machin- 
ery; state age. experience, and salary expected. 
Robt. Wetherill & Co., Chester, Pa. 


Wanted—An engineer to take charge of steam 
plant having tour boilers, two Corliss engines, two 
elevators, several steam pumps; must have shop 
experience, familiar with indicator, and be well 
recommended. Address, stating age, exp, refer 
ence, and salary expected, “* Corliss,"’7 Am MaAcn. 





Seven words make a line, and the address aa | 


| other modern high and low-speed engs.: 








} must be made in own hand-writing. 


Wanted—Man to take full charge of general ma- 
chine shop as foreman; must know how to work 
modern tools; state age, and salary expected, and 
give references. Sullivan & Ehlers, Albany, N. Y. 


Engineer— First-class— wants position; competent 
to take entire charge of any large plant, and con 
duct indicating and evaporative tests, Corliss and 
also direct 


and alternating current dynamos. 0, C., AM. MACH. 


Wanted—Three or four boys to learn the machin 
ist’s trade, not less than 17 vears of age, and to 
have a fair common school education. Application 

i The Hendey 
Machine Company, Torrington, Conn, 


The superintendent of an engine and boiler shop 
working 200 men, and owning patents of Corliss 
engines now being built, has $8,C00 cash, 20 years’ 
experience, desires an interest in a modern shop 
in the West. J. E. J., AMERICAN MACHINIST. 


Wanted —Position the middle of June, by young 
man who is a first-class tool maker on interchange 
able work, and has had charge of tool, manufac 
turing and experimental departments in factory 
for past year; best of recommendations, Address 
Box 8, care AMERICAN MACHINIST, 


A thoroughly comp. man desires a sit. as working 
foreman or supt. of a mfg. establishment; extended 
exp. in modern methods on interchangeable work 
and mach. shop practice, devising tools & edapting 
mach’y to produce economical results; exp'd inelec 
trical work, dynamos, machine tools,writing mach., 
ete.; thorough draftsman, good executive, details 
of contract and piece-work. E. H., Am. Macn. 





+ MISCELLANEOUS WANTS 

Advertisements will be inserted under this head at 
85 cents per dine, each inser tion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 


ing week's issue, Answers addressed to our care will 
be Forwarded, 





Cheap 2d hd-lathes & planers. 8. M. York, Clev’d,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Presses, Wire Form’g Mehy. Am.Tool Wks,Clev. O. 








UNIVERSAL PUNCHING PRESSES 


FOR 
PLATE, BEAM, CHANNEL OR ANCLE. 


ESPECIALLY ADAPTABLE FOR 


STRUCTURAL IRON WORK. 


HETHERINGTON & BERNER, 


INDIANAPOLIS, 


INDIANA. 





TO MANUFACTURERS OF 


Electric Cars, Engine Builders, 


TOOL BUILDERS, 
WOODWORKING MACHINERY MAKERS, 


Regular Pulley and Friction Clutch 
Pulley Manufacturers, 


And all parties having large quantities of blank 
gears to bore and turn. Write for photographs 
and particulars of our speciai patent MOTOR GEAR 
LATHE, It will bore and turn Motor Gears in 
20% of the time required to do this work in an 
Engine Lathe, delivering them complete, a clean 
true job, ready for the gear cutter. It is especially 
adapted to Slide Valve and Corliss Engine work. 


Address OHIO MACHINE TOOL WORKS, 


WM. LODGE, Proprietor. CINCINNATI, OHIO. 


FOR SALE CHEAP. 


Factory and building, including two and one-half 
acres of ground, located in Toledo, Ohio. Brick 
iron roof building, erected in 1889, for the purpose 
of manufacturing wire nails, all complete and con- 
taining new 75-horse power engine and boilers, line 
shafting, etc., and side track connecting with 
twenty-two lines of railroad. 

Address Jos. C. BoNNER, Pres’t 


TOLEDO WIRE NAIL CO., TOLEDO, OHIO. 


R. |. TECHNICAL DRAWING SCHOOL. 


Providence, R. I. 
AN ENGINEERING SCHOOL 


Providing one and two year courses in Mathe- 
matics, Mechanics, Machine Drawing and Design. 
Exceptional facilities offered to special students. 
6th year begins September 19, 1892. For catalogue 
and further information apply to 

GARDNER C. ANTHONY, Director. 








ROSE POLYTECHNIC INSTITUTE. 


Terre Haute, Ind. A College of Engineering. Well-en- 
dowed, well-equipped. Courses in Mechanical, Electrical, 
Civil Engineering and Chemistry. Kxtensive Machine 
Shops, Laboratories, Drawing Rooms, Library, Expenses 


BRASS-WORKING TOOLS. 


ad 











= BARDONS 








SPECIAL MACHINERY, 
PRICES on APPLICATIO 


wt 


SCREW MACHINES. 


ANNOUNCEMENT. 


Having new and improved features on 
Milling Machines, that we desired to place 
on the market, we have by mutual consent 





closed our contract with the parties heretofore 
making these tools, These improved tools 
we will offer in the near future, and trust they 
will receive the liberal 

by our other productions, 


THE LODGE & DAVIS MACHINE TOOL CO., 


Cincinnati, Ohio. 


patronage enjoyed 














BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS, 


IMPROVED PATTERNS! = LATE DESIGNS! | 











FOR LAGGING LOCOMOTIVE BOILERS. 





United States. 





140 Nassau St., N. Y. City. 


87 Maiden Lane, NEW YORK. 


ASBESTOS CEMENT FELTING, “e 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


H.W. JOHNS MANUFACTURING C0, 
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Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 
wantes— Spee to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va. 
Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 
Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 
Complete mach’y for mfg. horseshoes delivered 
by L. Ingermann,- Minden, Westphalia, Germany. 
Stolpe’s Universal Punch is new and the best: 
write for circular. Stolpe, 154 W. 27th St., N. Y. 
Design & superintendence of mach’y. Drawings: 
etc., made. Claud Mantle, 598 E. 134th St., N. Y. 


Wanted—Every machinist to send for bargain list 
of tools. E. G. Smith, Columbia, Pa. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


George D. Slade, dealer in molding sand of all 
grades, Waterford, N. Y. 

Wanted.—A second-hand cupola, 42 inches di- 
ameter, in good condition. Address, naming make 
and price, N., care AMERICAN MACHINIST. 


For Sale—Patents Nos. 384,915 and 429,456, strong- 
est and cheapest friction clutch yet made, at a 
bargain. A. P. Kjoller, Holyoke, Mass. 


Wanted—Hardware specialties to build. Send 25 
cents for ** Eureka Knife and Shears Sharpener.’ 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 


Bound volumes for 1891. Weare now prepared 
to take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 203 Broadway, New York. 


For Sale—One Atlas plain slide valve engine, 10x 
16, and one 42-12 boiler to go with the engine. 
Both in excellent condition. Fittings complete 
Ata bargain. The Congdon Brake Shoe Co., 1014 
Monadnock Building, Chicago, Ill. 


Assignee’s sale of manufacturing plant, Duluth: 
in running order; made specialty of mining and 
mill machinery, engines and foundry work; must 
be sold. Send for circulars. F. W. Paine, assignee, 
Duluth, Minn. 


For Sale—Machine shop and foundry in a thriv- 
ing village in central New York; orders to the 
amount of $1.700 now on hand; only cause of sell- 
ing, poor health of owner. Address Box 9, care 
AMERICAN MACHINIST. 





Machine Tools in Stock. 


ENCINE LATHES. 


82 in. swing, 34 ft. bed. Whittier 
78 do 9 ft. between centers Sellers 
38 do 17 ft. bed. New Fifield 
30 do 14 do do do 
27 do 16 do do 
24 do 12 do do _. Fifield 
24 do 12 do do Fitchburg 
24 do 12 do do lather 
22 do 10 do New Pattern Fifield 
22 do 12. do _do 
22 do 12 do New Blaisdell 
22 do 8 do do Flather 
22 do 10 do do do 
20 do 8 do do do 
20 do 10 do do do 
18 do 8 do do do 
18 do 10 do do do 
18 do 8 do do Blaisdell 
18 do 16 do do do 
16 do 6 do do Flather 
16 do 6 do do Blaisdell 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 
PLANERS. 
42 in, wide, 42 in. high, 12 ft. long, 2 heads Gleason 
36 do 36 do & do Pease 
80 do 8) do 8 do do 
30 do 30 do 8 do Whitcomb 
80 do 80 do 8 do Flather 
26 do 26 do 6 do oO 
24 do 24 do 6 do do 
24 do 24 do 6 do Whitcomb 
22 do 22 do 5 do do 
22 do 22 do 6 do Flather 
SHAPERS. 
12, 16, 20 and 24 inch stroke Eberhardt 
15 and 24 inch stroke Hendey 
32 inch stroke with key-seating attach. Walcott 
UPRICHT DRILLS. 
20, 21, 25, 28, 30 and 36 inch swing Prentice 
20, 23, 25, 28 and 34 inch swing Blaisdell 
60 inch swing Radial Drill aush 


HILL, CLARKE & CO., 


156 OLIVER S8T., BOSTON, MASS. 





CHURCH’S 
DOUBLE and SINGLE SPEED INDICATORS. 





CHURCH & SLEIGHT, 109 FULTON ST., N.Y. 
FOR SALE. 

NEW AND SECOND-HAND 
METAL-WORKING 


MACHINERY 


Send for list of same for immediate delivery. 


WANTED TO PURCHASE FOR CASH 


SECOND-HAND 
METAL-WORKING MACHINERY. 


GEO. PLAGE MACHINE 6O., 


120 Broadway, New York. 





WATCH 
THIS SPACE 


We have added to our already extensive Ware- 
rooms a large department for Second=-Hand 
Machinery, and will bave constantly on hand a 
large stock of Good ‘Tools for quick delivery. 


SPECIAL INDUCEMENTS 


SECOND-HAND MACHINERY. 


ENGINE LATHES. 


14 in.x6 ft. Bogert, H.S., Elevating Rest, Chuck 

itted. Al condition. 
15 in.x5 ft. Blundel, Elevating Rest, 2 Chucks, 

fitted. Good order. 
14in.x6 ft. Windsor, H.8., Elevating Rest, 2 

Chucks Good as new. 
10in.x5 ft. Reed, H.S., Elevating Rest, Chuck 

fitted. bd 

PLANERS. 

22 in.x22 in.x5 ft. Pease, with 12in Chuck. 
22 in.x22 in.x5 ft. Whitcomb, complete. 
19 in.x17 in.x5 ft. Whitcomb, - 


DRILLS. 
220in. Davis, Wheel Feed, Quick Return. 
1W.&R. 4Spindle Sensitive Drill. 

1 No. 2, 3-Spindle Garvin Elevating Table. 
1 No. 4, 6-Spindle Garvin 7 


MISCELLANEOUS, 


2 No.1 Brown & Sharpe Plain Millers, complete. Al condition. 
1 No. 1 Garvin Miller, Rack Feed, not B. G. - - 
1 No. 3 Cincinnati Universal Miller, Rack Cutting 


Good as new. 
Al condition. 


Good order. 
Al condition. 
“ Pr 


“ “ 


Attachment, Lot of Tools, very complete. Good as new. 
1 Single Spindle Garvin Profiler. ia = 
112in. Juengst Crank Shaper, complete. Al condition. 


1 No.2 Brown & Sharpe Screw Machine and Tools. ‘ 
1 Jones & Lamson Lettering Machine. Good as new. 
1 15 in.x5 ft.Am. Tool & Machine Co.’s Fox Lathe, 

Square Arbor, Comp. Slide Res , complete. 


Write for list of over 350 new and second-hand tools in 
stock, for immediate delivery. 


THE GARVIN MACHINE COMPANY, 


LAIGHT & CANAL STS., NEW YORK 


JESSOPS STEEL 


F 

roois, | ALL KINDS IN STOCK. 
Manufac , ’ e 

DRILLS, Chief vm 1 Ta Y, 

DIES, &c.] wm. Jessop & Sons, LD. 


World’s Fair Exhibitors 


ATTENTION. 


Do you desire the services of a reliable company to re- 
ceive, install and anpoenaees your exhibit during the 
World’s Columbian Exposition? We can save 
you money. Unexceptional references. 
phliet and particulier, 

SHICAGO COMMERCIAL COMPANY, 
601, 502, 503 Home Insurance Bldg., Chicago. 


“ “ 


















Write for pam- 
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~ MACHINISTS’ SCALES, 


‘PATENT END GRADUATION 
We Invite me for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 





PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 





A. J. WILKINSON & CO. 


Box 3600. 


MASS. 


SEND FOR CIRCULAR. 





THE TOWNSEND FOUNDRY 4¥> MACHINE SHOP 


Machinery and Machinery RUFUS K. TOWNSEND, Prop. WE ARE FULLY EQUIPPED 


Castings 


OF ALI, KINDS. 


PATTERN MAKING 
And Job Work Desired, 


ALBANY, N. Y. 


Send for Cear Catalogue, 


TO BUILD 
LICHT AND HEAVY 
SPECIAL MACHINERY, 
AND WOULD BE PLEASED TO 
FURNISH ESTIMATES. 





THE DEANE . 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
MAKERS oFf=f_———— 


= SUCH AS JEWELERS’ ANp 
KS § FE fy OF SILVERSMITHS’ ROLLS 
S c2 DIE BLOCKS AND 
oF MILLING CUTTERBLANKS. 
F 4 N E S ¥ F e L Also Lathe Spindles, Cran, 
Pins, Collars, &c. 


Drill Presses, Shapers, Band, Circular and_ Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. (2 | Biunenin Ss. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. * 8 


BOLT-CUTTING, NUT-TAPPING AND 
PIPE-THREADING MACHINES, 


a 


DRILLING MACHINES, for Hand and Power Use. 


MANUFACTURED BY 


, WILEY & RUSSELL MFG. 00., Greenfield, Mass. Bait 
SEND FOR NEW CATALOCUE. =. 


LONG FELT WANT SUPPLIED. 
Fae ae ae a a a a a a ee ae a ee ae ae ee ae ae ame a 
A Power Hammer that is Controllable, 

Efficient and Durable. 














PITTSBURGH. 
Cuicaco. 
New Yorx. 





Improved Screw Cutting 
Foot and Power 





















TAKES THE MINIMUM OF POWER AND 
GIVES THE MAXIMUM OF EFFICIENCY. 





The operator can control perfectly the 
force of the first or any succeeding 
blow and stop the hammer instantly. 


FOR CATALOGUES AND PRICES ADDRESS 
THE HACKNEY HAMMER CoO. 
Johnson Street, - CLEVELAND, OHIO. 


R. MUSHET'S 


= == 





How to get the best results with ‘*R. MUSHET’S SPECIAL 
STEEL.” Greatly increase your speeds and feeds; then compare 
the work you turn off with that done b any other known Stee! 
This will make the first cost of ** Mushet’s”’ look insignificant. 


B. M. JONES & CO., 


SPECIAL Sole Representatives in the United States, 
and S 11 & 13 Oliver St., BOSTON, MEASS, 
TITANIC. Py 143 Liberty St., NEW YORK, 





MOFFET PORTABLE DRILL. 








UNSURPASSED £ Weighs 42 Ibs. and 
| drills from 3 to 
ASA 1% inches diam- 


eter. 


Runs with Steam 


REAMER. 


Will work in 
any position. 


6-TON TRAVELING HOIST. 
Driven by 2 H. P. Electric Motor. 
Other sizes furnished. ; 


T. SHRIVER & 00., 333 East 56th 8t., N. Y. 


J G. TIMOLAT, 
59 S. Fifth Ave., 
NEW YORK. 


CRANES, PORTABLE HOISTS, OVERHEAD TRACK TROLLEYS. 


SEND FOR CATALOGUE. 

























2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 


FOOT and POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll Saws, Machinists’ Tools and 
Supplies. Lathes on trial. Catalogues mailed on application. 


SEBASTIAN LATHE CO. 43 & 45 Central Avenue 


Thiet WINS 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, K. I. 





ILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THE 


eN 


Ses 


The above illustration is taken direct from a photograph, and shows the interior of the first floor of a 

Ship Shed designed and built by us for The Newport News Ship Building 

Va. The building is 60 ft. in width by 320 ft. in length 

12 ft. wide on the outside entirely around the building. 

every 40 ft., and are made 40 ft. wide, so that teams can drive in and out, 
for taking i in the raw material and bringing out the finished product. 


Newport News, 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


BERLIN IRON BRIDGE CO. 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L, WILCOX, Treasurer. 


Sa Ne » 





KK SACLE a WORE 
SKN IN x 


LSS 


Zi 





BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


Wis v BW 


LA 
SB: 2 


iS SS a8! 





& Dry Dock Co., at 
with an overhang 
The door openings are 





VANDERBEEK’S 


TRADE MARK. 


—O)nr 


MILLING MACHINE. 


FIVE STYLES 
THE STATES MACHINE Co., 


HARTFORD, CONN. 


THIRTYT FTBARS’ DBXPSRIEN OB. 


Best facilities for manufac turing 
Machine Specialtiocs 
from an ounce to twenty tons weight. 
SPECIAL LABOR-SAVINC MACHINERY 
designed and perfected. Plants furnished for the 
manufacture of anything on the interchangeable 
plan. DIES, TOOLS, Etc. Correspondence solicited. 
BRADY M’EVG CO., 
83 WASHINCTON ST., BROOKLYN, N. Y. 





American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


Makers of Implements for 
Standard Measurements, 


Over 
52,300 
in Use. 






Mad 
Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 





Grescent Gauge, 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


FITCHBURG 


AND OTHER WO 


SEND FOR 


CATALOCUE E. 





ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 
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LECOUNT’S NEW 


Amateur’s Size, 





9) Taking anything from E 
& to 1 inch inclusive. 
PHIOG iiedisce. see Qoue 


Patented Dec. 25, 1877. 





EXPANDING MANDREL. 


Machinist's Size, 


PRICE. 

évekeen .... tol in. $10 
ieiMeswebevees 1 a 14 
ues «ae 
4(withscrews)2 “3 “ 8 
4 4 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 
These goods are for sale by CHAS..CHURCHILL & CO., L’t’d. 21 Cross St., London, England. 





stone 





Ls.avd, Farneoves & Monroy Co 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of P ump, Hose, 
objectionable features common in this 
Machine. 
does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind- 
trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, 


Treadles, Cocks, or any of the 
class of 
which is inexpensive, 
The whole 


Truing Device, 


Send for 


DETROIT, MICH. 





railways. 
facturing district. 


ments to locate there. 
money—and mean business, 


we have a ‘‘way out.” 


manufacturer should have it. 


(GET 


Nearer your best and biggest market 
Chicago is the greatest distributing point in America because of 
low railroad and lake freights everywhere; unrivalled location; belt 
Chicago Heights is the center of Chicago’s manu- 
Can’t you come 


‘‘Chicago’s Beaten Path’? is an illustrated and carefully-prepared booklet. 
Send us your name and address. 


OUR 


826-827 Chamber of Commerce, Chicago. 


Why Not Move 


nearer your raw materials? 


To Chicago? 


We’ll show you Chicago Heights, and offer you strong induce- 
We have the property, the men and the 


If you’re a manufacturer, affected 


by the new, changed conditions of doing your business, write us; 


Every 
Here’s ours: 


THE CHICAGO HEIGHTS LAND ASSOCIATION, 


RATING) 





7z ROS ME4/ 


56 INCH THICKNESS 
POs T\0% 





WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. 
The best non- yp material known tor 
Steam Pipes and 
removed and repeatedly reapplied. 


ITS PLASTIC NATURE ANS SURES AN ABSO- 


Requires less thickness than any other 
covering, and is therefore the CHEAPEST. 


FOSSIL MEAL CO.,2 Cedar Street, N.Y. 


a{code-mark, 





ers. Can be easily 


A. GIES E, Proprietor. 








SOFT Ghat 1RON CASTINGS 





From \% oz. to 1000 Ibs. 
Specialty. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 


Small Castings a 
Light machinery wanted to bulld. 





SEND FOR CATALOQUE. 


CEST ER MACHINE SCREW CO. 
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Manutlacterers of Set, Cap & 





Machine Screws, Studs, etc, 
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BUFFALO 


Karel hee 
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BUFFALO FORGE CO., BUFFALO, N. Y. 


spa 





COOKE & CO., 


163 & 165 WASHINGTON ST., 


NEW YORK. 





} ENGINES and BOILERS, 


VERTICAL, 


HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write for Catalogue and 
mention this paper, 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St., Philadelphia. 


«ar Our New and Revised Catalogue of Practical and Scien- 
tific Books, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address, 











| F. d. SCHMITT & C0., 


$0 & 82 Franklin Street, 


Vayp NEWARK, N. J. 
SEND FOR 
Mo CIRCULAR 











BLANK HEX. SCREWS. 


These we carry of all 
diameters and lengths, 
enabling purchasers to 
duplicate odd threads 
for Repair Jobs. 

We have 
complete line of tools 


the most 


in U. 8S. 


SEND FOR LIST R. 


FRASSE & CO., 
90-94 Park Row, New York, srccxijs brig. 











TO LET. 


The Engine Works at Newburgh, N. Y., at 
precens occupied by Wm. Wright, is offered to let 
rom May Ist, 1892. 
The Property consists of 


MACHINE SHOP, FOUNDRY, BOILER, 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 


The works are located in the heart of the 
city, and convenient to railroad and river trans- 
portation. 

For terms, apply to 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 





| WANTED—PATTERN MAKERS 


TO WRITE TO 


THE FOX MACHINE CO. 


FOR 8’’ T SQUARE. 


See cut of “* TRIMMER ” in 
next week’s issue. 
Over 5,000 in Use, 
Write for Catalogue. 


+ AW Y BEWARE OF IMITATIONS, 
THE FOX MACHINE CO., 


826 N. Front Street, Grand Rapids, Mich. 


WORTHINCTON 
CONDENSERS. 


ACCGRECATING IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 
PHILADELPHIA, 














BOSTON, CHICAGO, 


ST. PAUL. 


ST. LOUIS, 
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TMANDLER WOT 


ablished Corner Lake & Kirtland Sts,, Cleveland, 0. 


CLEVELAND TWIST DRILL CO. iejitenais sre hen eee 
“HOWE'S SPECIAL” Fort Qe 


TOOL STEEL, fs." 


Estas.isHeo 1859. 


HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. 4 


93 John St., Now York. 127 Oliver St., Boston. 228 Lake St., Chicago. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. Ss. A 


SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST —_— AND — 



















Endorsed by Practical Mechanics Everywhere. 





ADAMS. " 
Automatic Bolt-Threading & Nut Tapping Machine, 
Made in all Sizes to Cut from 1-4’ to 6”. at) 
The simplest and most durable machine in existence. The fad 
th: —, head is made entirely of steel. No links, levers, 
springs, ca) se — or die rings in or about the head. 
Separate and D: = Furnished. Write for descriptive 
circular and ly # 


Capitol Mfg. Co., 125 10 137 Rees St., Chicago, Il., U. 8. A, 


Asents for Great Britain, CHARL ES CHU PoE or L & CO., 
Ltd., 21 Cross Street, Finsbury, London, E. C., land. 








ginko dish WEDCE COUPLING. 





— Uses Neither PINS nor KEYS. 
Can be attached or removed in a few 

= _ seconds without injury to shaft or coupling. 

= C> SIMPLEST and BEST in MARKET. 


Also the Cheapest. 2-inch, only $4.50; 
=” other sizes in proportion. Send for Ilus- 
trated Price List of 20 sizes. 
| 





ROBERT J. STUART, 


NEW HAMBURCH., N. Y. 


ACHINER 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 








The ™ & White Co., |! 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA, 





MFRS. OF 








The ‘‘ Moore & White ’’ | RODS AND WIRE FOR DRAWING. 
ge For Machines or Information ldress the 
Friction Clutches OF OO Manufacturer, 
AND 


5. W. GOODYEAR, Waterbury, Gt. 


COMBINATION CENTER DRILLS stsaéss pts 


than anything eise 
forthe purpose Size of shank #10 in 





Cut-off Couplings. 


Send for Circulars. 








Pat.KEY-SEAT SETTING GAUGE 


SCREW-CUTTING CENTER 


PATENT UNIVERSAL 
DEPTH ANGLE AND 


TW SE Cee Size of drills 18 io 


and 3- — ry tn both Lay alte, cither " 8in. or 332 in. Seni 
add Canada on receipt of price 


Bibd per per Dow. 2. JOHN 7. SLO SLOGOMB & 00. P. 0. Box 1339, Providence, R. I 


OPEN-BACK ADJUSTABLE 


acy Power Press 


Vertical 


—OoR— 


Inclined. 
For Cutting and Forming 


SMALL ARTICLES O» 


Sheet Metal, Leather, 
Paper, Ete. 


ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts.. - BROOKLYN, N. Y: 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


WIRE FORMING MACHINES 


WITH F. B. MANVILLE’S PATENT SLIDING FORMER. 


For making articles from the coil, of either round, half round, 
flat, or square wire, similar in shape to those shown in the cut 
herewith. Also similar articles made to order. 

Send samples of articles required, and mention quantity 
wanted, that we may quote prices for either machine or the 
goods, whichever may be desired. 


BOSTON GEAR WORKS, 


Hartford St., Boston, Mass. 
HEADGQUARTENSinonaRs. 
Book on Gears, 170 Illustrations, $1.50. 
635 SizEs oF Brass GEARS. 


JOB GEAR CUTTING OF ALL KINDS. 
Spur. Bevel, Spiral, Ratchet, Worm, Rack, Elliptic, Index 
Plates. etc. Very small or large. SEND FOR 1892 
CATALOGUE, 80 Lilustrations, FREE to any business firm. 


MACHINERY re WOOD WORKERS. 





BosTON, Mass. Send 


| WILL SEND FREE OF PENSE 


in United States, SAMPLE GEARS of 
12, 18, 32 and 60 TEETH. All 
cut with one combination Gear Cutter. 


R. M. CLOUCH, 


Tolland, Conn. 


THEPE CK PATEN FG aTe) 
DROP PRESS CK ead 


Ag cee TONN. 














R&> 
MINER ry, aNt ROP 
_NEW HAY orGiInGs 
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WOE 
E. W. BLISS C0, Ltd, 


DROP 1 Adams St,, 
HAMMERS, ~ Brooklyn, 


N.Y, 




















PUNCHES, 
SHEARS, 
PRESSES, DIES AND 
SPECIAL MACHINERY, 


OWNERS ALSO OF 


THE STILES & PARKER PRESS CO. 


D. F. WALKER, Manufacturer, 





20 EAST CANAL ST., PHILA., PA, 









Send for Catalogue. 
r 


THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF BUFFALO, N. Y, 


STEAM PUMPS 


Bor ALL SEeRVICES. 
NEW YORK OFFICE, 76 JOHN STREET, 


THE CANTON STEAM PUMP GCO., ©4370", 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 


ABSOLUTELY First Cuass. 
Discounts and Terms on Application, 








2X ex 


—- i 
1OXEX 12, 


SNOW ‘STEAM PUMP WORKS 


BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES, 
JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 


BUILDERS OF 


= SPECIAL PUMPS OF ALL KIKaS, 
















DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS, PRESSURE 
Pumps, VACUUM PUMPS, ARTESIAN WELL 
Pumps, POWER Pumps, Etc., Etc 


A PROPERLY GONDUCTED MANUFACTURING ESTABLISHMENT 


Sbould provide its 
employees with de- 
cent Water Closet 
accommodations 





Duplex Mine Pump. 























This contemplates a 
simple apparatus 
easily kept clean and 
not liable to get out 
of order. These con- 
ditions are best met 
by the 

EM-ESS PARSONS 
SCHOOL WATER 
CLOSET, success aot 


ly used in Schools, 
Factories, ete. fe T 
several years bp ast. 
The arrangement of 


each basin in the 
section at a slightly 
lower level, with its 
weir or dam toward 





the outlet, is novel 
and important, se- 
curing an equal flush 
to each, with a mini 
mum quantity of wa- 
ter—an important 
consideration when 
meter rates have to 
be paid. The flush is 
automatic at desired 
intervals. 





























For Illustrated Circular, Price List, etc., address 


THE MEYER SNIFFEN COo., Ltd. 


Manufacturers of 
Sanitary Specialties and Superior Water Work. 
46 & 48 CLIFF STREET. NEW YORK. 


“oaks f LATHE 


i, yp RE?” 


For 





Yt 


Cut Theoretically Correct. 
For particulars and estimates apply to 


.. HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa, 


W. C. YOUNG M’F’G 6O., 


O Circuy 
~\ NARRAGANSETT MAC. @ 


PROVIDENCE,R.1I. 


SAW TABLES 


BOX 1008 








Worcester, Mass., 
Manufacturers of 








Engine Lathes, Hand Lathes FOR 
FOOT POWER LATHES, SLIDE RESTS, ETC. : pik 
THE PERKINS DGAW STAQKE THIMMER, Tu KacaN 
i WORKS, 
Prosect ted, Trial, not PATERSON, N. J. 





PERKINS & CO., 
Grand Rapids, Mich. 


STOCKS, NEAVE & CO. 
Manchester. England 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 








Largest Line in the U. S. 


Complete Outfits or Single Machines 
'urnished for any Purpose. 


THE EGAN CO., 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U. 8. A. 





Originators and Builders of ———— . 7 
ROOTS’ NEW ACME HAND BLOWERS 
WO0D-WORKING Slow speeded, Force-blast, Durable, 


MACHINERY ) Compact and Cheap. 


OF THE MOST ADVANCED TYPE | Roots’ Foundry Blowers, Gas Exhausters, et?. 


Te Se | (6.8. TURD, Ses. tet) 169 & 105 WASHINGTON 6. 
( COOKE & 00., Selling Agts. NEW YORK. 


In Writing, Please Mention This Paper. 





Pattern Machinery a Specialty. 
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Fuel—Ra 
tenance—Ease of 


Send for 
dtate requir 


possessed iy the “Wharton-Harrison ” 
Jescriptive Pamphlet— Drawings, 
furnished for any nape yf of power from 4 H 


Absolute Safety from Destructive Explosion—Highest Attainable Econom: 
Rapid Generation of Dry or Superheated Steam 


Durability—Low Cost of rial 


sportation anc General Efficiency are among the adv antages 


form of boiler. 
5 Ppecifications, and Estimates promptly 


our proposition. 








HARRISON SAFETY BOILER WORKS, 


PHILADELPHIA, PENNA. 
NEW YORK, N. Y. CHICAGO, ILL. ATLANTA, GA, 
41 Dey Street. 187 La Salle Street. 9 No. Pryor Street. 





THOS. H. DALLETT & CO., 


Manufacturers of 


Portable Drills, 
Drills, Boiler Shell Drills, 
Light Drill Presses. 


ELECTRIC MOTORS ine 


Specially adapted for driv- 
Tools, 
Elevators, | umps, Presses ¢ and 
other Machinery. 


ELECTRIC GENE- 
RATORS, 


For installation of ¢ me 
Power P 


York Street & Sedgley Ave., 
Philadelphia, 





ing Machine 






Hand 


Cranes, 





PORTABLE 


DRILLING MAGHINES, 


MANUFACTURED BY 


Albert L. Colburn, 
No. 4 Wall Street, 
NEW HAVEN, CONN. 
Send for Catalogue. 





IN ENCLAND. 


Americans or others others desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 

79 
L’T’D. 


GRENFELL & ACCLES, 


@ HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted throughout 
with the latest and best types of American ma- 
chines and tools, and are conducted upon the 
American system, under the superintendence of 
American Engineers (formerly of Hartford, Conn.) 









WESTCOTT CHUCK CO,, luis. 14 








INDEPENDENT CHUCES. S 
MANUFACTURERS OF Jawe Reversible. a 
Four Jaws. 
Diameter. Capac ity. 
LATHE and DRILL) fs. gus 
1044 °* org 

13 Ld 1344 “a 
1514 a 17 
1s oe 19% “ 
21 bis 2leq * 
4 24 “ 28 “ 
80 Lad € 246 “ 
SEND FOR ILLUSTRATED CATALOGUE. 36 COS 40° * 





Universal 
Chucks, 


Or cHas. CHURCHILL & 


Of Every Description, 


“THE HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. 


Chucks, Independent 
Combination Chucks, 


Send for 52 page lilustrated Catalogue, 


CO., Ltd., 21 Cross St., Finsbury, London, to, 








OTICE 


We have just added to our line of patent Face-Plate Jaws an 8ineh. We now carry 
in stock three sizes —8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CO., 


HARTFORD, XCONN. 























LATHE 
Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, Del. 














FOR SALE BY 


Chas. Churchill & Co, Ltd, 


21 Cross St., Finsbury, 
London, England. 








Deposited in the v. 8. $887,000.00, 


Policies issued giving full protection to Em- 
Ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
- Occupation. One Premium the only Payment 
during year. No C ontingent or other Liability on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Ne Samuel Appleton, 28 Central Street. 
, Re Edmund Dwight, Jr., General Agent, 51 Cedar 
Mivp cD 


Bostox 


,DEPaRTMune : Tattnall Paulding, Resident Adviser ; 
- LAUGHTON, Manager ; John M. Ash, Jr., General 
- vr to 420 Walnut Street, Philadelphia. 
) So. A. Gilbert, 226 and 228 La Salle Street. 
. D. Hirse hberg Bro., 120 N. Third Street. 


ia IN ALL THE PRINCIPAL CITIEs. 











PIPE JOINT 










| For Steam or Gas Pipes, Bolts, Screws, etc. 
| _ Far better and cheaper than red lead. Makes a 
Uighter joint than red lead, me can be opened with 
| perfect ease many years a 
Put up in 1 Ib., 5 fb., 10 lb., “eS Ib. & 50 ib. packages. 


Joseph Dixon Crucible Co., 


Manufacturers Pencils & Graphite Specialties, 
JERSEY CITY, N. J. 


™ —_ WANTED 
Pin a “la —T° sell the 
y patent or to 
get the FRANCIS DRILL CHUCK 
manufactured on ty. It is 
self, eripping. simple in construc 


tion, and has great gripping 
power. 4 Ly 7 chuck ck will twist 
off a 15-32 in 


G.W. FRANCIS 3183 i. Ath St, Reading, Pa, 


BOILER HEAD FLANGING NAGHING, 












Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr., ssw’ 











McGRATH’S PATENT 
Emery Grinding, Polishing 
and Buffing Machines. 
Bearings yielding or rigid at will 
Wheels aliways true and in 
balance, dispensing with use 
of diamond too! and chilled 
burr, and saving the time 
labor, and cutting awa: of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 
McGRATH & COLLINS, 
CoHoEs, N. Y. 








THE NATIONAL 


Feed-Water 


HEATER. 


er at 210° Fahrenheit. 
400,000 
sold. 


Horse 
Prices Low. 





Satisfaction 


THE NATIONAL PIPE BENDING CO., 





82 River Street, 





A brass coil Heater de- 
livering water to the boil- 


power 


universal. 





CHUCKS 


ALL STYLES. 
NEWREVERSIBLE JAWS 
(DOVETAILED.) ) 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1649. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUGK. 


vue either straight or taper Shank Drills. 


Has the Holding 
Power of Taper Socket, 
together with all the 
advantages of the com- 
mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 


THE PRATT CHUCK CO., 


a ene... 
MACHINERY Gar 


PRICES ON 
APPLICATION. 


THE HORNER 
MACHINE CO., 
HOLYOKE, 
MASS. 


Swett eanae r 
























Water Tool Grinder. 





COMP Tome TER, 


=» Figures any and all kinds 
of Examples. Operated by 


keys. SAVES 60 PEK CENT. OF 
TIME. INSURES ACCURACY. 
Needed in every counting-room 

f Entire relief from mental strain. 
Why don’t you get one! Send for 


Circular, 
FELT & TARRANT MFG. CO., 
52 Illinois St., Chicago. 













< oF Ug 
NEWEST ano BEST 


MACHINISTS FINE Me 


WRITE 





1884 PATENT CHUCKS. 


We makea specialty of geared scroll chucks in 
diam’s below 12’’.. For many uses a scroll chuck 
cannot be excelled. Ask at your dealers for our 
1884 Patent or write for our catalogue. 


THE D. E. WHITON MACHINE CO., 


5 Oak St., NEW LONDON, CONN. 
8. A. SMITH, 23 8, Canal St., Chicago, Western Agt 


SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 
—Also, DRILL CHUCKS,—. 
SKINNER CHUCK CO. 
NEW BRITAIN, CONN. | 


The NATIONAL. 








Send for CATALOGUE. 


ee 




















INDEPENDENT, 
UNIVERSAL, 
COMBINATION. 
Strongest. Easiest tochange. Best finish. Reversible 
Jaws ( (patented) giving 5 changes including every possible 
desired position, 
NEW CATALOGUE, illustrated, sent free. Liberal 
discounts. Prompt shipment. Address 
THE NAT’L CHUCK MAN’EF’G CO., Mt. Vernon, N. Y. 
Bo LX 
oo VORK ~ 
AND CHICAGO. 
Manufacturers of 


Drawing Materlale, 
Surveying Instru- 
ments, &c. 


Instruments, Extra and Best 
nstruments, Paragon, Duplex, 





Paragon Drawi 
German Drawing 
sal, Anvil Drawing, Helios, Blue 

Triangles, T-Squares, Drawing Boards, Standar 
pee Oross-section Papers, Oa’ 


uality, 
niver- 
Process Papers Scales, 


Profile 
ogue to professional peo- 
pie on application. 





es 


ALUMINUM. 


The Pittsburgh Reduction Co. 


116 WATER ST., 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
purity to the best in the market, at the 
oat rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes, 

ALUMINUM SOLDER. 

Correspondence solicited. 











ACCUMULATORS. 





Independent 





NEW HAVEN, CONN, 


Claw Jack 204, 


206, 


208 & 210 E. 43d STREET, 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
Jacks, Valves, Fittings, Packings, 





ack, 


> WATSON & STILLMAN, Manufacturers, 


Pulling J 


NEW YORK. 
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PUTNAM MACHINE COMPANY, 


Builders of the 


NEW PUTNAM AUTOMATIC 


Putnam Standard Lathes, 
Putnam Gap Engine Lathes, 
Putnam Speed & Drilling Lathes, 
Futnam Pattern Makers’ Lathes, 


201N.251N. &-30in. SWING. OPP 


we NOINS 


— “UNIVERSAL RADIAL DRILL Co, 
ee CINCINNATI,O.U.S.A. 


BENCH DRILL PRESSES|* 


ARE OUTSELLING ALL OTHERS. 
SEND FOR NEW DRILL PRESS PAMPHLET. 


MILLIKEN, D’AMOUR & co., MFRS., 


FITCHBURG, MASS.,U.5S,A. 


y | GUT-OFF STEN ENGIE, 


Putnam Bolt Cutters, 

=| Putnam Car Wheel Borers, 

=| Putnam Hydrostatic Presses, 
=) Putnam Railroad Cranes. 
































51 JOHN & 2 DUTCH STREETS, - - NEW YORK. 
EE a The INGERSOLL MILLING MACHINE CO. 
ROCKFORD, ILLS. ¢ j 
og le Manufacturers pe 
ie. | Ingersoll Patent Cutter, © 
Mee | Ingersoll Slab Milling ~ 
—s Machines, " 








TRASK MILLING MACHINE CO.. 


MANUFACTURERS OF 


CEAR CUTTERS, 


Bevel, Mitre, Straight-Face, 


and Irregular Cutters 


OF ALL DESCRIPTIONS 
FOR 


MILLING METALS. 
118 SOUTH STREET, BOSTON, MASS. 











































= ~~ Horizontal 5 0.H.BAUSH & SONS, 
=. ——S —~— Drill and HOLYOKE, MASS. 
x — i Manufacturers of 
Panties Column BF OST, 
acing 
Harnischfeger Lathes. = — SUSPENDED 
Milwaukee, Wis. _— “= AND 
ruc = | 
Wheel Mal Radial Drills. 
Grinders. bee sed 
Boring es 2 & smallest to, 
Bars, &c. the largest. 
Electric, 
Steam and STARRETT'S 
Hand 
=| [FINE TOOLS 
= rere Skilled mechan- 
Turret Drill Press. ! = ics prefer them. 
SIX SPINDLE. ={; /_Y& Live dealers sell 
Drills from yy to + hole, | them, 
speed from 250 to 2000 Rev. Send for free il- 
Suitable for a large vey lustrated = Cata- 
of work and is operated wit logue. 
ease and rapidity. L.S. STARKETT, Athol, Mass., u.s.A. 
SEND FOR CIRCULAR. Lonpon Acents : ¢ ‘has. ( “hur chill & Co., Limited, 
A.D. QUINT, Hartford, Ct. 21 Cross St., Finsbury EC 

















American Gas Furnace Co, 


Designers and Manufacturers 


“GAS BLIST FURNACES 


Send for Catalogue. Estimates made for 
apy mechanical operation requiring 
high, even and control. 


able temperature, 


No. 80 NASSAU STREET, 


NEW YORK. 





A. KR. KING 


Wk’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 














udut COASTINGS| unk, 








GENERAL MACHINE WORK. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERsS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


Write for 
CATALOGUE, 


CORRESPONDENCE INVITED, 








Manufact ure 





THE STANDARD TOOL CO., 


STRA IGHT~LIF INCREASE 


Cleveland, Ohio, 


TWIST DRILLS 


—_ 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS, 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 





A. FALKENAU, 


1 ith Street & Ridge Ave., Philadelphia, Pa. 





MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
promt Machinery designed and constructed. 





= a 


BICKFORD DRILL CO, 


BUILDERS OF 


UPRIGHT 
RADIAL 


AND 


UNIVERSAL 








4. BORING and TURN- 
~~ ING MILLS. 


CINCINNATI. O. 


PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de- 

sign and high 

am grade workman- 
® ship. “ 


* KEMPSMITH 


3 PIKE STREET, 














MACHINE TOOL CO,, 
Milwaukee, Wis. 





Li UELIIDUA 











HEADECEOB- AgHEEA-Betes~ ~ELTi.0. ae 


30 INCH, 42 INCH Scan Ge inGi o 








ULLEY LATHES 


For Simultaneously besten and Turning Pulleys, both straight and crowning face, Cone Pulleys, Gear Blanks, and a 
variety of other work. 
Manufactured by 





The HENLEY MACHINE TOOL WORKS, Richmond, Ind. 








RADIAL DRILLS.' == 





HURLBUT’S Patent Cut- 


ting-off and 











Sizes, 2’, 3". “ 6, 6”, 


: HURLBUT, ROGERS 

=f MACHINE CO. 
ee: =“ South Sudbury, Mass, 

Chas. Churchill & (o., Lid 


Circular. Agents, ‘coo London, 





VOLNEY W. MASON & CoO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


THE McNAULL 
UNIVERSAL RADIAL 
DRILLS. 


Newest and best in the 
market. Furnished in five 
sizes, from a wall to a 10-ft. 
swing. Send for circulars. 


ke y os, McMaull Mach, & Fly, Ci 


RONCEVERTE, W. VA. 
ADIA 


RILL 
RILL 
ADIA RILL 


We will sell a°52" Radial Drill with 
arm to move up and down the Column 
for less money than you can buy a 40” 
Upright Drill for. Has table arm that 
moves around column, and table revolves 
in arm. The Radial Arm is balanced, 
has Power Feed to Spindle, and is power- 
fully driven, has great stiffness; no 
spring to Radial Arm under heavy pres- 
sure. Has heavy base plate. Truth, ac- 
eucecr and workmanship of the best. 
Note following testimonial. 


DIETZ, CANG & CO., 
Manufacturers of MACHINISTS’ TOOLS, 
CINCINNATI, OH/, 

Dietz, Gane & Co., City. 


Gentlemen ;—I am pleased to say that your Radial 
Drill is all you claim for it. Respectfully, 


OHIO MACHINE TOOL CO. ” 
Per Wm. Longe. 


Universal Too! Grinding Machine 

















ADIA 





“940 
L 
da 


SouTqoRy_ 3o1In 


dn 


Ss ‘SIT IBI JOIIN GE xXOl 


any other method. 
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‘10H I01O, Surystug 10; 
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Machine, better and cheaper, than hy 


a 
8 


rere 


ISHOLT MACHINE CO., Madison, Wis. 


G> Lathe and Planer Tools can be ground on this 


asta a age ST 









ka |! 






1 the 
five 

10-ft. 

ars. 


AY} 


VA. 


with 
umn 
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ylyes 
iced, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









MANUFACTURE 


FE. REED & C0., 


Worcester, Mass.2 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND | im 





MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St.. New York. 
515 Phenix Building, Chicago. 





PLAIN 





MILLING 





MACHINES 





SOMETHING 





NEW. 


The Cincinnati Milling 
Machine Co., 


CINCINNATI, 


OHIO. 











BORING AND 


TURNING 
MILLS, 


4, 6&6 Ft. Swing. 





H. Bickford, 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Etc, 








. LATHE. 






Send for 
CATALOGUE x 
for ’°92. 
JONES & LAMSON MACHINE CO., 


Springfield, Vt. U. S. A. 


MULLERLATHES 









PATENTE ay 
With New and Valuable Features, 


MADE ONLY BY THE 


RADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 












THE 
with strength and lightness. Easily adapted to various sizes of p' 


No loose 


arts to become detached and mislaid. 
friction of parts than any other pipe cutter made. 


D. SAUNDERS’ SONS, 


Yess & GasFitters’ Hand Tools, 


SEND FOR CIRCULAR. 


21 ATHERTON 8f., 
Yonkers, N. Y. 
BPipe Cutting, 


THREADING, 


DTaming Machines 


E PATENT WHEEL PIPE CUTTER ag = the cut combines simplicity 
° 
All wearing ate aces are of tool steel hardened. Less 


instead of sliding motion. 








FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, os. 
~~ cama or Wheel Feed 


"Sibley & Ware, 


SOUTH i - INDIANA. 








W. r. & ian Barnes Co., Rockford, Il.. 
Address No. 1995 Rube Street. 


“hil GRINDER. 


It hasno pumps. No 
valves. No piping to 
supply it with water. 
It has nothing to get 
out of order,is always 
ready for use. It is] § 
as easily managed as 
a grindstone and will 
give vastly better re- 
sults 
Sold subject toa 

proval. Send for full 
descriptionand price. 





The Garvin Machine Co., 


LAIGHT & CANAL STS., NEW YORK, 


Manufacturers of 
Machinists’ 
Tools, 


Including Milling 
Machines, Drill 
Presses, Hand 
Lathes, &c. 


The machine 
shown in cutis es- 
| pegrees designed 

or jobbing, and is 
fitted up with one 
or two spindles. 
Those with two 
spindles have pul- 
ley, with two sec- 
tions, which gives 
two speeds to 
each spindle. 
Those fitted up 
with one spindle 
have a cone pul 
ley with three 
sizes. The back 
- Shaft has a cone 
= pulley with four 
sizes. 





Price $40 





GAGE MACHINE WORKS, 





FOX & TURRET 
LATHES 
A SPECIALTY. 


NO GAUGES. 
NO BELT. 


Every 
Machine 


MANUFACTURERS 


MACHINE 








” BARKERS 


IMPROVED 


| CENTER GRINDING 
MACHINE. 


Manufactured by 
We. Barxer & Co. 
CINCINNATI, O. 


ey SEND FOR 


CIRCULAR, 








TOOLS, 


WATERFORD, 
N. Y. 








OUR SPECIALTY 


CRANK GEARED SHAPERS. 


J. STEPTOE 
Geo. Place Machine Co., Agents, New York. 


32", 36” Swing. 


€ 
e 


21”, 22", 25", 28”, 


& CO., Cincinnati, 


30", 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


J Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 








CHAS. CHURCHILL & Ot & 00., Lt'd, Agents, 
21 Cross St., Finsbury, London, England. 





IRON PLANERS, 


Extra Heavy. Latest Design. 


All Modern Improvements. 


LW. POND MACHINE CO., WORCESTER, MASS. 








Por Sale by CHAS. CHURCHILL & CO., utd. 
21 Cross Street, Finsbury, 


London, England. 











LovuIsvVILLE, Ky., 
Jan. 9, 1891. 
Mr. J. E. SNYDER, 
17 Hermon St., 
Worcester, Mass. 
Dear Sir :—Answering 
yours of the 5th inst., we 
are and have been using 
two of your 28 in. upright 
drills, and find them good, 
useful machines. For gen- 
eral purpose work in our 
machine shop we 
a have found them 
| faaae B\\\) « »ntirely satis- 
ea factory. 
; Yours very truly, 
B. F. AVERY & SONS. 








PRENTICE Bros. 
anufacturers of | 
Lathes & Upright Drills. 
Lathes from 10 in. to 
20 in. swing. Largest Va- 
vloty of Drills manufac- 
tured in the world. 
Worcester, Mass. 
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P. BLAISDELL & CO, i ve 
Manufacturer of AND rea 
Machinists’ Tools sendOF Hand 
r) rt ia or Ulustrated 

WORCESTER, MASS. > 









CURTIS, 








WD. kp 


1354/0 rORBes 
tae ang EN, ; »* CO, 


NO MAHRESHIF¥FTsS, 


NEW TOOLS AND FINE EQUIPMENT. 


A MPpvruruEeE Roonm , 


JTOoOB OR CONTRACT WORE. W R 
MIrIiiIN G, CRIN DING, GEAR CUTTING. ° opo® pve® 
Send for our New Catalogue. vw no 
Having added a Blacksmith Shop containing a 350 lb. Steam Hammer to our already extensive ple ant, we are now prepared o> 
to estimate on forgings of all kinds. We carry a full line of Milling Cutters in stock. 





















DO NOT SEND US 








ANY 
POSTAG E STAMPS. 


The ‘‘Simplex’’ 
Glass- Tube Cutter. 


This simple little instrument 
will be found quite as effective in 
tts operation as any one of the 
numer 
ters 
price. 





mus Glass-Tube Cut- 
costing five times its 





Price places tt with- 


every one who 





tool, 


its trifling 
im the reach of 


has use for 
such @ 








MANUFACTURED BY 


PANCOAST & MAULE, Philada., U. &. 4. 


HB, BROWN & CO,, 





EAST HAMPTON, CT. 











SEE THAT 


Mason Regulator Go., Boston, 


is on every STEAM REGULATING VALVE that you buy, then you get the best. 
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WM. SELLERS & 60,, Incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


_ Turn Tables, Testing Machines, Shafting, 
; ci = Pulleys, Hangers, Couplings, Ete. 
% ——=——_ INJECTORS FOR ALL CLASSES OF BO/LERS. 


THE TONG & ALLSTATTER CO., ESTABLISHED 1842. 
HAMILTON, OHIO, U. S. A. ROBERT POOLE & SON CO. 


ENGINEERS AND:MACHINISTS. 
MACHINE MOULDED 


GEARING. 


ALL KINDS OF TRANSMISSION MACHINERY 
OF THE HEAVIEST CLASS. 


BALTIMORE, MD. 
WINTERTON METAL POLISH. 














= . _ a ™ _ Best polish and quick 
OVER PUNCRING inf SHEARING Wor or GOLD Brasn.Cop- 
MACHINERY. oe tee cal Goa 


4 Samples free. Try it. 
W. W. CALLERY 4 CO., 
86th & BUTLER STREET, 
PITTSBURGH, PA. 


For Ship Builders, Boiler Makers, Bridge Works, 
Architectural Iron Works, Carriage and Wagon 
Makers, Agricultural Implements, etc., etc. 

Correspondence stating requirements solicited. 


THE OPEN SIDE IRON PLANERS. 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


THE ELLIOT CAR COMPANY, Railroad Freight Cars, = Ee 


GADSDEN, ALA., Oct. 29, 1891. 
















GENTLEMEN: 
teferring to yours 27th, I beg to state that 
we are entirely satisfied with the Open Side 


J.M. Evxiot, JR., President. 


Planer we bought of you about a year ago. We 
consider it a valuable machine, and well suited 
for the purpose as designed. ———— 
Yours truly, = a 
THE ELLIOT CAR CO., —— 
rags 





ACME MACHINERY Co. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 

Also SEPARATE HEADS and DIES 


‘IRST PREMIUM, © CINCINNATI CENTENNIAL. 


Bolts ai Nut Machinery. “-""4"""" 


. Complete Outfits for Bolt and Car Shops. 

a) Bolt Cutters, Bolt Pointers, 

p Upsetters and Benders, 

Bolt Headers, Nut Tappers, 
Nut Machines, 

os j=) Washer Machines, Car Link and Pin Machinery. 


= The National Machinery Co., Tiffin, 0. 











HAT. DEC, 5, 1882, 
PAT. DEC, : 18838. 
P AT. AUG, 25, 7 


ee 











BEMENT, MILES & CO., 


PHILADELPHIA, 


PA. 


——BUILDERS OF=——— 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC., ETC. 








New York Office, Equitable Building, GEO. PLACE, Agen({, 









FOR 


ers, 


The HILLES & JONES C0. 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 
AND A FULL LINE OF 


Boller Makers, Bridge Build- 
Ship Builders, Rail- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 


WILMINGTON, 
DEL: 


TOOLS 








WYMAN & GORDON, “°"cEsTe®. 





Dao? 





























|POP SAFE 
J. E. LONERGAN & 60., 





PATENT SILERS, 


Government Regulation 


For Stationary, Marine and Locomotive Boilers. 


211 Race Street, Philadelphia, Pa. 
CATALOGUE FREE ON APPLICATION. 


CYLINDER SICHT 
FEED CUPS. 


TY VALVES, 


BRASS FOUNDERS AND 
FINISHERS, 








RACTICAL 


Order now before our stock 
of papers is exhausted. 


ODERN LOCOMOTIVE 





DRAWING.” 


By J.G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the = anada or Mexico, for $4.65, 
or single copies, 5 cts. each, post paid. 





ADDRESS: 
American Machinist, 


203 BROADWAY, 
NEW YORK. 


CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for $5.30, 
or single copies, 5 5 cts. each, postpaid. 








The 





Send for Catalogue D. 


HOPES Live-Steam Foed-Water Puriter, 


Guaranteed to Prevent Scale in Boilers. 
Using any kind of water. 


Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
SPRINGFIELD, OHIO. 











"UNCHIN SHEARING -MACHINERY 
ant MAKERS ROLLS | 


a 
) is 








\ j 
FEN: vil (C 














VERY reader of the American Machinist should 
have a copy of our new TOOL Catalogue. A 
most complete book of 704 pages, bound hand- 
somely in cloth and printed on good paper. Book 
will be sent express paid on receipt of $1.00 to any 
part of the world. Money paid for book will be 
refunded with the first order amounting to $10.00 
or over. As a book of reference, information, etc., 
every person having occasion to use Tools should 
own a copy, even if they do not purchase their 
supplies from us. 


MONTGOMERY & CO. 


Mechanics’ Tools and Supplies, 
105 FULTON STREET, 
NEW YORK CITY. 


-. 
= 


—-“oOoO 


MeMOor>s>0 ™ 





© 
= 


Register Letters containing 


1892 








Money and Stamps. 











LIVE DRAFTSMEN 


Send stamp for Catalogue of best time and labor- 
saving specialties. B. E, SAWYER, Athol. Mass. 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CoO., 
302 Peach St., Erie, Pa., U. S. A. 





WATERTOWN STEAM ENGINE COMPANY, 
WATERTOWN, N. Y., Sept. 11, 1891. 
Burton Machine Co., Erie, Pa. 

















A GENTLEMEN :-Yours 

’ of the &th inst. re- 

weog COived, and in reply 

we fi would say that we 

find your Key-seat 

oad ing Machine of very decided bene- 

it pal fit to us. In fifteén minutes we 

> can cut the key-way in « pulley 

: 100 inch diameter with a 7-inch 

~ ; bore. To cut this key-way 

Z fg vibe by hand would require at 
a - “—— least half a day. 
nae Lay Tours rw, 


. BAGG, Sec’y. 
SPECIAL MACHINERY BUILT TO cae 


Rack-Cutting Attachment 
Key-Makin pee hines. 
VALLEY MACHIN 
SAGINAW, dy 
On ahoga Falls, O. ,Nov. 25,91. 
Gentlemen: The | large KEY 
SEATER which we bought of 
you has now been in opera- 
tion for a number of months, 
and we have been Maing it al: 
most constantly since it w 
purchased, and we are ve 
wee h pleased with it ind 
We also have a machine made 
by another firm, which we 
thought was a good machine, 
but now that we have both 
in our factory, and use them 
both, we like yours very much 


~ the best. 
The Falls Rivet & Machine Co, 











GENERAL} EXPERIMENTAL 


MACHINE WORK. gest FaciLiTIES IN CHICAGO 
NATIONAL MACHINE WORKS. 35 S°CANAL ST CHICAGO ILL. 


The Morton KeySeating Machine 


THE LEADER. 


With recent patented improvements, we guar- 
antee to do the following class of work. 

To cut key-ways through 14-inch hole in hubs or 
sleeves 23 inches long, in iron, brass or steel, also 
make it dovetail to insert feather key. 

Will cut through 4-foot hub, an A 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly, without the use of a 
scale orrule, Our new binc ing attachment takes 
the place of bolts, with a key-way and key to fit it. 

For particulars address THE MORTON M’R’G 
co., MUSKEGON HEIGHTS, MICH. 


BDAY STEAM. 


ENGINE 
Simpson's Centrifugal 


Steam Separator. 


For bay plying Goan and Dry Steam 

ines, Dry Houses, ete. 
B0 Separator as close to engine 
as possible, the steam taking a spiral 
course between the th 8 caused 
the water to be thrown by centrifu 
gal force against the outer walls, 
while the dry steam.goes through 
the smal! holes to center of pipe. 
Steam can enter at A or B, as con- 
venience may uire ; also used in 
conveying steam long ‘distances for 
team Hammers, Dry H Wa- 
ter Gas Generators, and for pur- 
poses where Dry Steam is necessary 
KEYSTONE ENCINE AND MACHINE WORKS, 

Fifth and Buttonwood Streets, Philadelphia, 
Or, 4. T. AmrmuR, Selling Agent, 18 Cortlandt 8t., N. i 
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sehoonits paced An.2.71 teen eames 














Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS. 


Complete Steam Power Plants of Highest Attain- 
able Efficiency. 


LA” tse BUCKEYE ENGINE CO., Salem, 0. 
oe ene 10 Telephon Bafldi New York City. 
E ENGINE MPANY SALES AGENCY, No ele oe ullding, New Yor 
rh Hert UNTING. Jehu Hencock Bld’g, Boston, Mass. Ww. ROB NSON, 97 Washington Si:, Chicago, Ill. 
‘OM INSON & CARY COMPANY, St. Paul, Minn. A. ra ‘Fiin No. 1 First St., San ‘rancisco, Cal. 
é. M. we 511 Commercial Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. ~ 
KENSINGTON ENCINE WORKS, aetaine PHILADELPHIA. 
tole nen and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia, 


RENEWABLE SEAT. GATE, STOP CHECK VALVES 





ALSO MARUPART URERS OF , we 54 


“DUPLEX WATER FILTERS BOILER PURIFIERS... if 
, RETURN STEAM TRAPS, STEAM PUMPS, © 


AND Tc 


% PUMP GOVERNORS... . <r ; 
Pa SEND For GIRGULARS iA 


ALBANY STEAM TRAP CO. ALBANY,N_Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., ie oo 


Branch Office ew York Agency. 
151 Monroe St., CHICAGO, 18 Vesey St., 


~~ 








THE TWISS IMPROVED | AUTOMATIC ENGINE 


h LIBERATING i 


‘4 Manufactured b 
ax wi NELSON W. TWISS, 25 Whitney 
© Ave., NEW HAVEN, CON 
f \ Send for price before a 
chasing elsewhere. 










The saad Coasts 


NEW r tarn 
: ye & to replace 
\ quarter turn belts and 


7. R. ALMOND, MFR., 


and 85 Washington Street 
BROOKLY}, N. ¥. 





i 36,000 Engines in Use 


NOIsSEL ess 
m 


taranteed to consume 25 to 75 per cent. less Gas 
Rms any other Gas Engine doing the same work. 


ENGINEERING CO 
NICETOWN. 
PHILA. 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manila Rope Power Transmission “Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, ete. Western Connection, Link-Belt Machinery Co., Chicago, Ill. 


4 CONOVER 
‘* CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOCUE FREE. 


THE CONOVER MFG. CO., 95 Liberty St.,W.Y. 











BELT 








40 TO 1,000 H.P. 


Illustrated Circulars of 


High Speed Engines, ge: 


Refrigerating Machinery, , 





OF IMPROVED ~= 


CORLISS STEAM ENGINES { 


VARIETy~. 
iN FULLY OSE 

















ConTRACTS 


= ca 
TAKEN FOR COMPLETE Pry ates cs 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. | gaz Wat] 
SLOW SPEED, MEDIUM SPEED AND HIGH | Fi) 
® MANUFACTURERS 





UGLIPAL GORLISD mM 


NON-CONDENSING, 
CONDENSING COMPOUND, 


Send for New 1892 


Eclipse Corliss and 


Ice Making and 






' 5 oy 


eS 





FRICK COMPANY, Builders, 


WAYNESBORO, PA. 





MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 


Chicago, 418 CHAMBER OF COMMERCE. 
Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion. 


z Horizontal Tubular and Manning Vertical Boilers. 








AUTOMATIC 
HIGH SPEED 


RESENTATIVES. 


=z _ A 
~—— JULIAN scnoul & Cu., 126 Liberty St 
pe GEO. D. HOFFMAN, 82 Lake St., Chicago 


ENGINES 


WESTON ENGINE CO., 


PAINTED POST,N.Y. 


o NeM, 





becomes the property of the purchaser’ 
ment of one dollaiz 


HIGH GRADE AUTOMATIC CUT-OFF ENGINES. ° 


No other engine hasa perfectly balanced valve. 


OUR GUARANTEE. WHO DARE MEET {T? 


he engine shall not run one revolution slower ; 
when” fully lodded than when running empty,and 6 educ-fiy\ 


upon pdy- 
Send for Catalogue. 

{141 Liberty St. New York. NY. 
Branch Offices, ‘1412 Washington Ave. St.Louis, /o. 


tion of boiler pressure from the greatest to that necessary}! \) > 
to do the work,will not reduce the speed of engine one : 
revolution. NG engine failing to meet this guarantee 





RIDGWAY, PA. 


IMPLE, TANDEM annCROSS 


cOrpounDS 


JH Me Fen Mr @. 





SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 


165 Washington St., N. Y. 
4 N. 7th St., Philadelphia. | 
7 Haverhill St., Boston. 


28 bad Rand I ph at. Chicago. 
99 Ist Ave., Pitts burgh. 
| 179 Rac e St’, Cincinnati. 


TAYLOR ENGINE COMPANY, 











THE 


LACKAWANNA 


HARLES ‘Mu S MURRAY== 


m@y/ ENGRAVER on WOOD ec 


ANN’ ST. = NEW YORK- 








Has a wide reputation as the 
CLEANEST, MOST EFFECT 
IVE, and MOST ECONOM 
SICAL device on the market 
for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade. 


MANUFACTURED BY— 


SPECIAL LIST. 


NEW AND SECOND-HAND 
MACHINERY (In Stock.) 


Engine Lathe, Gi a ae ft., Heavy Pattern, for facing and 








GREASE CUP| 





60 in: x2 os ft., Heavy Patte rn, at on my. SCRANTON, PA. 3 
20 inzi0 ft., Ames,’ dk 1 Cross Feed, 4 
in.x10 mes, C’p’d Rest and Cr« ee : 
special reverse feat Al. Pa 1 
at in xs % Pp ’erkins, ~~ He low Spindle ane ©] M ET H i N G N E 
sross Feec 
“ in. tt, A > tg J ici Foie. low pric ce NICHOLSON’S COMPRESSION 
5 in.x indsor, Latest Pattern, (’p’c 
Rest, Cross Fe Hollow Spindle. Al ord oO 
Planer ‘Bm. aa p- x8 “0 Powell. Planer Colo, lates t pat. AL HAF T Cc UPLI NCS 
iang Drills, 34 Spindle, Prathae Whitney. ——— W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 
U pright Drill, 20in., Pratt & Whitney. 
Radial ott e Ame —- SWIVEL BASE. 
Shaper, 9in Crank Motio yn, Gc uld. 
9in.; Hewes & Phillips. 
15in., Extra heavy. 7 


24 in. Friction, Hendey. 








Slotter 9in, modern s style. Good order. 

Bolt Cutter, 1 1-2 in., Sellers. — os Specially he 
Pipe Machine, 4 in , with fuil set Dies. for drill press work 
Screw Machines, 15 16, e 38and 2 1-8in. holes, Brown & Sharpe where chucks cannot 


nd J s & Lamgon, with Tools. 
Boiler Bending Rolls, o ft., Good Design, Heavy and Power 
Al order. 


IMPROVED NEW TOOLS. 


Engine Lathes, be to 48in. Swing. Fitchburg, Hendey, Ames, 
ers. 


ake 
Drills, 20 to 32 ine Prentice Bros., maker 
Planers, 24 to 42in. Pow ell, Fitchburg, ‘makers. 


J. J. McCABE, 
68 Cortlandt Street, 


be used, and equally 
good for special or 
regular bench work. 

= Send for catalogue 
mae of full line of the most 


pattern makers’ vises 


SUCCESSOR TO and small tools. 


E. P. BULLARD’S 





i | The Ball & Wood Co. 


| FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


| THE WOODCOCK CLUTCH 
Simplest and bestin the world. Addrese 


| ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 













/ 2 fled a 
STRONG, WELL =. 
mani STEAN ENGINES 
Heres ‘ower 
12 to [00 Adapted to Heavy, 
: Continuous Work. 


ig Every Engine 
J tested under 







SUITABLE 





on bend | for immedi- 


CHANDLER & TAYLOR co. TNDIANAPOLIS. AND. 











WIRE ROPE 


Narrow Gauge Locomotives. 


HOISTING AND HAULAGE PLANTS 


For Coal Mines, &c., a Specialty, 
OVER 100 NOW RUNNING SUCCESSFULLY. 


Gum-lined Sheaves, Coal Crushers, 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURGH, PA, 





COMPRESSORS. 





Liss VaLves. 





Air Compressors wWITH 
Compounp Air Cy Linders, 
AND Compounp SrTeam Cy-- 
INDERS WITH Meyer or Cor- 


w Rand Drill Co., 
Z 23 Park Place, 
NEW YORK, U.S.A, 





THE IMPROVED 


AS BUILT BY 


OFFICE, 
15 Cortlandt Street, 





HOLLANDS MFC. co., 


N.Y, Mach’y Warerooms. NEW YORK. ERIE, PA. 








SHIP. 
equal 





NEW YORK. 


steam engineering. 





BALL ENGINE. 


Is superior in DESIGN, 
FINISH and WORKMAN.- 
In REGULATION 
and ECONOMY it has no 
Built with new 
tools from new patterns 
and after long experience, 
it marks the latest step in 


r 
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BROWN & SHARPE MFC. CO.," wz: 





MACHINE TOOLS on exhibition at 23 SOUTH CANAL ST., CHICAGO, 8. A. SMITH, Act. 


NILES TOOL WORKS, 


HAMILIFON, OHIO. 


MACHINE VOLS. 
BORING AND TURNING MILLS 


A SPECIALTY. 








Built in sizes to swing from five 
feet diameter to thirty feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
at all angles. Feeds automatic at 
all angles. 
Correspondence solicited. 


PITTSBURGH, 
LEWIS BLOCK. 








12-FOOT BORING AND TURNING MILL. 


NEW YORK, CHICAGO, 
136 & 138 LIBERTY ST. PHENIX BLDG. 











INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 


It can be used again and again. Does not 
ROW or BURN out. Have you tried it 
recent:y ? If not, DO SO! Look for ‘‘ Trade 


Mark.” JENKINS BROS, New York 
Philadelphia, Boston and Chieago, 


_THE YALE & TOWNE MFGCO, 
STAMFORD CONN. 


TRADE 


JENKING 


Nelike 


JENKINS STANDARD PACK 














Tae LODGE & DANI MICHIE TOOL CO. 


WORKS, CINCINNATI. 


COMPLETE MACHINE SHOP EQUIPMENTS. 
IMPROVED PLANERS FOR EVERY DUTY. 
CROSS RAIL RAISERS BY POWER. 

DEEP BEDS AND TABLES. 

OPERATED FROM EITHER SIDE. 
POWERFUL AND RIGID. 
NEW YORE HOUSE, 
64 Coitlandt St. 
CHICAGO HOUSE 
68 and 70 So. Canal St. 
CLEVELAND HOUSE, 
82 So. Water St. 
PITTSBURGH HOUSE, 
Market and Water Sts. 
COVENTRY, ENGLAND, 
Alfred Herbert. 

















~~ IMPROVED 32 and 36 INCH IRON PLANER. 


N OTICE. 


It is being circulated that some machines ean do 50¢ and another 
special machine 1/; more work than the Eberhardt 


, GEAR CUTTER. 


We have yet to see.the one that does it; the facts are, we are 
. o more gears, either cast iron or steel, where our 
machines are placed alongside of these other 
machines, We can refer intending purchasers 
to shops where these are running, 









We warn the consumer from purchasing 
infringing machines. Write to 


GOULD & EBERHARDT, 


NEWARK, N. J. 


This is the machine that is cutting (with rare 
exceptions) all the Electric Motor Gears. 






J 


THE PRATT & WHITNEY CO, 


Hartford, Conn., 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
“a feed movement and tables are operated by hand or foot lever, and those in 

which the tables have provision for adjust 
ment, and spindles are fed by hand lever, ome 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. 


WESTERN BRANCH, 100 West Washington St., Chicago, Il], 


THE BILLINGS & SPENCER CO,, 


HARTFORD, CONN., U. S. A., 


MANUFACTURERS OF 


C & MACHINISTS’ CLAMPS. 


C Clamps, in 5 Sizes, with Openings 
14, 214, 314, 4%, 6% inches. 


Machinists’ Clamps, in 4 Sizes, with Openings 
114, 2%, 344, 444 inches. 


Drop Forgings of Bronze, Copper, [ron and Steel 
OF ALL DESCRIPTIONS. 
London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C., Eng. 


























BRASS WRKING MACHINERY MANNING, MAXWELL 7 MOORE, 


12” & 16° MONITORS 
te. Mie and Dealers in all kinds of 


gmrumes.| eras” TOOLS AND SUPPLIES 


MACHINES, 
ec 3 > meats MACHINISTS” 





AMNUVUVENIGTTYNTUTM enn semtoessosocernvens 


Revolving Chucks 
, Two-Jawed 


y Lathes, Speed Lathes, 


Slide Rests. 


Chucks, Small Tools and 
Fixtures 


for Globe Valves 


Double Ke 








The Celebrated 
F. E. REED 
16-inch Swing 


Engine Lathe. <a 


111-113 LIBERTY 8T., NEW YORE. 
We carry the largest line of Tools and Supplies in the City. 









~ 
J. 








MANUFACTURER OF 
FROM 17 to 50 IN. SWIN( 
ication. 
Lowell, Mass., U. S. A. |: 


Cuts, Photographs and Prices furnished ]% 
on appl 








J. M. PRESIDENT. 


ALLEN, 
WM. B. FRANKLIN, Vice-Presment. 
B. ALLEN, 
J. B. 


_ Key-Seating Machines 
=—= and 20 in. Drills 


A SPECIALTY. F. 
SEND FOR LIST OF 


New and Sccond-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ 
Tools or Supplies. 


W.P. DAVIS, 


Rochester, N. Y. 


SPUR GEARED 


ANERS SPIRAL GEARED. 






SECOND VICE-PRESIDENT. 


PIERCE, SECRETARY & TREASURER. 





Gear Wheels and Gear Cutting. 
Grant’s Gear Book for 1892, 15 Cents. 
exington Gear orks, 
Lexington, Mass. 



























AND 





MANUFACTURED BY 


The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0. 



































20” x 6’ Chucking Lathe, | 1 
“SHENDEY MACHINE QO. ORRINGTON-CONN 


"s+ MACHINE TOOLS. <<2 a2 | 


_J.M.CARPENTER = 









25” Pillar Shaper. 
CHAS. CHURCHILL & 00, Agta, 
21 CROSS &T., 
Finsbury, London, Eng. 


M TURE 
2 EN ACTED 











Manufacturer 


APS & DIE 


LEE RERI ETL Per 
: : ! 4 a } 


PAWTUCKET.R.fF. 
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